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EVELOPMENT AND PRO! TION OF COMPUTERS AND OUNTROL BOUIPME? 


Lefnera! ireat ment 


THE ESTONIAN ACADEMY OF SCIENCES PROGRAM FOR COMPUTER TECHNOLOC) 


Tallim IZVESTIYA AKADEMII NAUK ESTONSKOY SSR. FIZIKA MATEMATIKA in Russian 
No 4, 1978 pp 387-397 


iArticle by B. Tamm, Kh. Tani, R. Tavast and E. Tyugu, of the Institute of 


Cybernetics, Estonian SSR Academy of Sciences; presented by N. Alumyae; 
manuscript received 3 May 78] 


iText] 1. Prerequisites of the Program 


At the start and in the middle of the 1960's, in the period of sec ..iuJ-genera- 
tion general-purpose electronic computers, specialized programming systems 
oriented toward specific groups of users and intended for the solution of 
definite, clearly determined classes of problems began to be developed. 


The Institute of Cybernetics of the Estonian Academy of Sciences has actively 
entered this new area of mathematical modeling and systems programnaiig. The 
objects o. its investigations have been program methods of control)‘nag various 
metal-cutting machines with digits] programmed control. As 4 result of that 
the SAP-2 automated programming system [1,2] for the control of milling cut- 
ters was developed and successfully introduced at large plants, and 3 years 
later, the APROKS system for the control of gas-cutting machines with digital 
programmed control [3]. The latter system is used in the shipbuilding indus- 
try even today. In addition, problems in the automation of economic calcu- 
lations, where a similar approach and a readily mastered programming language 
ilso were required as a tool for the user, began to acquire ever-greater 


urgency. 


Investigations in that direction ended in the creation of the questionnaire 
ystem of processing economic data, using the ripid VELCOL translator, 
which is widely used in our country [4]. 


All these systems are equipped with high-level mnemonic languages, oriented 
toward a user untrained as a programmer but a specialist in the area for 
which the system is intended [5]. Thanks to the possibility of describing 
in the program texts tasks on the so-called problem level, without eoing 
into the complex mechanism of programming computational procedures, deter- 
mination of the structures of data, the distribution of storage devices, 











ete, those systems rapidly won popularity among users and found further 
development with them [6,7]. 


rhe accumulated experience permitted creating in the first half of the 
1970's, in the Institute of Cybernetics, an integrated programming system 
also with problem orientation. Established as the basis of that work was 
the principle that complex engineering and technical tasks are first decom- 
posed into separate sub-tasks that are later solved by groups of Jifferent 
specialists (often with different specialties and not just on a single 
level), and a final decision is obtained as a result of coordination of 
intermediate results, additional exchange of information and data, and 
variation of separate local goals. Naturally, it is necessary to guarantee 
convergence of that process in order to obtain the desired solution of the 
complex problem. Therefore the integrated programming system consists of 
an open quantity of specialized subsystems, the joint work of which is 
assured by a system processor antomatically. In addition, the integrated 
programming system is equipped with means of self-resolution, that is, it 
is a meta-system by means of which new specialized subsystems and/or the 
parts entering its composition are determined and generated [8-13]. 


All these systems work in conjunction with general-purpose electronic 
computers and are intended for the solution of problems not requiring direct 
on-line control of calculations on a real time scale, that is, for the 
solution, for example, cf problems in the preparation of production, 
engineering and economic plwnning, machine designing, etc. 


in the transition to tasks of direct control it must be borne in mind that 
the construction of a system for the control of complex (rapidly varying, 
with large dimensions) technical objects gives rise to a complex of problems 
comparable in complexity with the object controlled. The control system 
must be an inseparable part of the object, must work at the rate of its 
functioning, and must be flexible and reliable. Properly designed digital 
data processing systems connected with the object by means of measurement 
and control channels can have such properties. Specialization of the 
control system on the level of the technical means and programming requires, 
in turn, detailed investigation of the class of objects and the presence of 
universal means of designing those systems. 


Very characteristic objects of control are continuous or cyclic technological 
processes, which for a number of years have been used in investigations of 
methods of control in various scientific centers of the Estonian SSR. 


The level of development of computer technology has exerted a substantial 
influence on the character of that work. In the 1960's the orientation 
toward general-purpose electronic computers forced one to limit oneself to 
objects with slowly changing processes, although, on the other hand, it 
permitted concentrating attention on complex models [14,15]. In that 
period the results of work of the Institute of Cybernetics on mathematical 
statistics and computational mathematics were used to solve tasks of 











modelling and optimization of individual processes oi metallurgy and 
chemical engineertiug. 


A centralized FORSAL system was developed and introduced ai many chemical 
plants to control the process of formaldehyde production. The regimes of 
relative uncomplicated and slowly changing processes were calculated with 
a general-purpose computer [16]. 


At the end of the 1960's, as a result of generalization of solved problems, 
work began to be developed on the theory of control of stochastic objects. 
Controlled random processes were examined as models. Methods were developed 
for dual control of discrete and continuous random processes, methods of 
programming and mathematical programming in the presence of indeterminacy 
[16-22]. However, here too the limited possibilities of the computer 
technology, and more precisely the absence of an on-line connection with 

the object, hindered the practical rezlization of these methods in control 
systems. 


The prerequisites for the construction of a real-time control system appeared 
at the stort of the 1970's wien third-generacion control computers came 

into wide use. The technical possibility was opened up of constructing on- 
line systems for gathering information ard controlling complex objects, 
although the need to subordinate the models and control algorithms to the 
modest computational possibilities of those computers remained. Consideration 
of the complex interconnections of the controlled objects came to the fore- 
ground. Work was developed on the digital multiconnected regulation of 
linear systems, simulation and the control of objects with a network struc- 
ture [23,24]. Problems of the modelling of complex objects have been 
investigated in the Institute of Cybernetics, Tallin Polytechnic Institute 
and the Electrotechnical Scientific Research Institute (now the Scientific 
Research and Planning-Technological Institute of Systems of Planning and 
Control in the Electric Industry of the Tallin Electrical Equipment Plant 
imeni M. I. Kalinin) [25]. Work on the programming support of control 
computers as operating systems and on packages of practical] programs has 

been developed [26,27]. 


They have proceeded to the creation of specialized electronic computers in 
the Electrotechnical Scientific Research Institute, A specialized STEM 
[electronic computer] and its programming support have been developed and 
made there for the calculation of cutting regimes and time standards for 
metal-cutting machine tools [28]. Problems in the optimization of values 

of the cutting rate and tool life when there are a large number of nonlinear 
and discrete limitations are solved on it. The target fuaction during 
optimization is minimization of expenditures during processing. Also set 
for the system was the requirement that it work directly in the technological 
offices of plants without any sort of additional apparatus to prepare the 
raw data. 


As a result a series of small electronic computers was created, the special- 
ization of which consisted in the following. Firstly, the presence of a 








permanent storage with a capacity of 32,000 words for the storage of programs, 
which was very large for the time. Secondly, the realization of a special- 
ized input language to introduce operational data into the machine and its 
program-apparatus interpreter. Thirdly, the application of special orders, 
especially the order to retrieve data .rom the tables. 


As a result of such spectalization the efficiency of electronic computers 
has sharply increased in comparison with electronic computers of that time. 
At a processor rate approximately one-third as great, problems were solved 
about 20 times more rapidly and at one-sixth the cost as compared with 
general-purpose electronic computers. 





The experience accumulated in the use of those machines at eight machine- 
building plants of the country has convincingly shown the high efficiency 

of problem-oriented systems in the area of machine-building technology. 
Unfortunately, the production of such machines has not been widely organized, 
although the demand for them is very high even today. Therefore the question 
of their production (on the contemporary level of the apparatus, of course) 
has been provided for within the framework of the Program. 


In parallel with the work mentioned, investigations have been conducted on 
modular programming. As a result a modular programming system and a 
package of engineering problem solutions were created. A contemporary 
programming technology analogous to the so-called NIRO [expansion unknown] 
was used for the first time in those systems. According to that technology, 
the working up of programs starts with description and documentation of the 
functions and structure of data from the top down. As a result of that, 
even in the first stages of development of programs documents are obtained 
that are in essence an assembly drawing of a program and that contain 
preliminary descriptions of all its components. On the basis of such docu- 
mentation a program of any complexity is prepared similarly to an engineering 
design. The main merit of such a method of programming is the obtaining 

of good, well-checked out programs in short periods that are unattainable 
by any other methods. 


2. The Program for Computer Technology 


In 1975 in the Institute of Cybernetics it was decided that it was necessary 
to combine mathematicians, programmers and computer equipment specialists 

in order to plan further research and practical work with more consolidated 
forces and according to a unified program. That decision contributed to 

the general direction of the development of computer science, computer 
technology and their use on all-union and international scales. The proposal 
of the institute regarding the compilation of a republic Program for the 
investigation, development and use of small electronic computers with a 
problem orientation was discussed and approved both in the office of the 
Department of Physico-Mathematical and Technical Sciences and in the 
presidium of the Estonian Academy of Sciences. 





The institute of Cybernetics had relatively strong cadres in programming 
but its material and technical base of computer equipment and also work on 
electronics were less developed. Therefore the creation of a corresponding 
design bureau became a top-priority task. One division of the institute was 
reorganized into an instrumental software division, and a control] systems 
division was formed. The leading specialists of Tallin, who previously had 
worked in small groups in different organizations, were drawn in to work on 
the new Program. Coordinated relations were established on a new and 
specific level with the Special Design Office of the Estonian Academy of 
Sciences, the Tallin Pclytechnic Institute, a number of organizations of 
other fraternal republics and, of course, with the leading organization on 
the development of small electronic computers--the Institute of Electronic 
Control Machines, the Tallin department of which also works under the 
Institute of Cybernetics. At the present time the Program embraces 200 
scientific associates, including three doctors and about 30 candidates of 
science. 


In determining the goals of the Program the task was set off simultaneously 
obtaining scientific, technical and practical results, that is, of creating 
a complex program. 


The scientific goals of the Program include the further development of the 
principles of effective planning of specialized computer equipment and 
realtime systems, and also corresponding software. The following scientific 
research work is envisaged to achieve those goals: 


-- development of the theory of problem-oriented computer structures and 
decentralized systems based on a very perspective element base--micro- 
processors, 


-- development of the theory of algorithmic description, modeling and analysis 
of real-time systems; development of corresponding procedures for a broad 
class of control systems; 


-- development of means and procedures for monitoring and diagnosis of 
defects of computer systems, and also of methods of assuring their working 
reliability and longevity; 





-- development of computer-aided design systems. 


The technical goals of the Program include the development and designing 
within the framework of the Program of small electronic computers of problem- 
orientec’ real-time systems, and also the creation of means and a technology 
of manufacture of computer apparatus. In particular, envisaged are: 


-- development of functional modules of real-time systems; 


— creation of a complex of means of instrumental programming for the develop- 
ment on large general-purpose computers of tine software of small computer 


systems; 








development and comparison of technological processes in the production 
of computer equipment. 


fhe practical goals of the program include: 


— creation of the scientific and technical prerequisites for the organiza- 
tion in the Eleventh Five-Year Plan in Estonia of industrial production of 
computer equipment and software; 


— creation in the Institute of Cybernetics of experimental production for 
the manufacture of experimental batches of apparatus and control systems, 
including means for the automation of scientific experiments; 


-- the planning and manufacture of specific control systems for the national 
economy of the republic. 


3}. Main Directions of Work on the Program 


The implementation of the Program is proceeding along the path of development 
of specific systems and devices. One of the most important directions is 
automation of the planning of the software of automated systems for the 
management of technological processes (ASUTP). Available experience in the 
implementation of industrial ASUTP's suggests the following approaches to 

the solution of this problem: 


-- investigation of the general properties of classes of objects of management ; 
— creation of optimal algorithms of management; 


— creat’on of packages of applied programs for their realization; 


— creation of specialized operational real-time systems for general-purpose 
control computers or computers specialized for objects of a definite class; 


- creation of instrumental programming systems for control computers; 


— creation of specialized peripherals, in particular, dialog equipment for 
control system apparatus. 


An example of the implementation of such a complex approach is an experimen- 
tal system for control of a continuous chemical process based on the small 
control YeS-1010 computer, already introduced into industrial operation. 


Reaiized in the system are methods developed in the Institute of Cybernetics 
foc the simulation of chemical engineering systems, multiply connected 
digital regulation, the generation of programs for the gathering and primary 
processing of data, an operating system specialized for the given class of 
tasks and programs of dialog with the operator. A control panel has been 
developed for the ASUTP operator, and devices for coupling with an object. 











A single-=achine multifunctional ASUTP has a number of shortcomings, above 
all complexity of the programming support, which leads to difficulties in 
the debugging of the system, high price, low reliability and long periods 
of planning. 


The distribution of the system through the use of interconnected microcon- 
puters allows narrow specialization of any of them. The implementation of 
each possibility requires the complex solution of a number of problems with 
respect to numerical methods, programming support and hardware. 


The application of micro-computers means a further reduction of the computa- 
tional possibilities of a separate computer and, as a result, limiting 
simplification of the algorithms. Control algorithms for large objects 

can be realized by parallel solution of an aggregate of small tasks, such 
as gathering the data, identification and imitation of the object, optimiza- 
tion and multiply connected digital regulation. 


To implement the ideas of decentralization, small systems are developed 

for the control of separate electric powerplant units on the basis of 
microcomputers. Under conditions of ready interchangeability and connection 
in the general hierarchy of control they permit creating highly reliable 
living systems while setting moderate requirements for the reliability of 
individual computers. 


In practice this leads to replacement of the traditional automatic machine 
by small computers, and this permits: 


-- considerably saving working areas of electric powerplants, because means 
of traditional automation occupy rooms with an area of several hundred 
Square meters; 


— facilitate the process of planning and production of means of automation, 
because the transition from unit to unit consists in the replacement of 
only a portion of the software. 





The first such system is being developed for control of a gas-turbine instal- 
lation with a capacity of 20 MW, used at peak electric powerplants. It will 
permit obtaining practical experience and verifying the theoretical concepts. 


The replacement of traditional means of automation by a network of micro- 
computers generates its own problems, however. The main problems are the 
distribution of duties among separate computers and instructing planners 
and automatic machine operators in the new equipment. 


The distribution of functions among individual computers of the network is 
a task of compromise. It is necessary here to take into account the 
following parameters and characteristics of the separate processes: 


— the number of input and output signals; 











— the presence and number of signals that are the same for several processes; 


— the number of common data relating both to processes and to organ! zational 
programs; 


the functions of operational systems of tndividual saicro-computers; 
— methods of communication among separate micro-computers; 


— functional integrity and the possibility of autonomous testing and putting 
separate computers into operation. 


The problem or requalification of planners and automatic machine operators 
using means of computer technology is more serious, since it affects a 

broad circle of specialists and therefore requires large expenditures of 

time. To instruct all the planners in programming is a difficult and 
evidently an unrealistic task: more promising for the solution of the problem 
is the path of creating organizational and technical means that facilitate 

the setting up and programming of tasks. This includes procedure for the 
rigorous description of tasks in engineering terms, problem-oriented program- 
ming languages, computer-aided design systems and libraries of standard 
program modules. 


The experience obtained in solving these tasks will become especially valu- 
able in the next few years, when systems based on microprocessors will find 
mass application in many devices of automation. 


The production of the software of small computers is an essential part of 
the Program. Change of the functions of small computers, particularly the 
transition to the use of microprocessors and small computers, required 
reorganization of the entire production of programs. Their computer-aided 
designating, done on fairly powerful instrumes:tal computers of the ASVT 
[automated system of computer technology] and YeS series, has become the 
basic method. Usually a program as a component of a computer system is 
created simultaneously with the development of the equipmert. and so the 
manufacture and complete adjustment of programs on a basic machine has 
become a widely used approach. Cross-compilation technology is used, when 
the compiler for an object small computer works at a powerful instrumental 
computer and issues a program ready for starting on the object computer. 


Such an approach has the following advantages: 
— the possibility of parallel development of programs and equipment: 


— the possibility of constructing a qualitative instrumental programming 
system on a powerful computer; 


-- universality of an instrumental programming system, which permits rapid 
transition to the development of programs for new computers; 











— low operating expenses of an instrumental system on general-purpose 
series-produced computers. 


Traditional methods for automization of programming were based on the transla- 
tion of a program from one language into another, which permits man to 

use algorithmic languages of a high level [29]. A new direction in machine 
designing is the designing of programs according to a comprehensive descrip- 
tion of the tasks. Practical results have already been achieved in that 
direction. The automatic synthesis of parts of programs is done in the 
system of packets of engineering problem solutions. The development of 

work in this direction must even in the next few years assure a high level 

of automation of the programming of systems of small computers. The 
practical realization of programming systems for them requires the solution 
of a number of additional problems, and in particular a more precise m.tching 
of programs and equipmext is necessary, and also, taking into account the 
limited possibilities of the equipment, more complete optimization of program 
with respect to operation speed and the use of storage. 


The great flexibility of modern computer systems containing microprocessors 
opens up completely new prospects before the developers. The possibility 
appears of the apparatus embodiment of modules. This in turn permits 
eliminating parallelism calculations on separate modules. The practical 
task arises of controlling parallel calculations, which still cannot be 
considered solved, in spite of a considerable amount of work in that direction. 


The apparatus embodiment of functional modules brings the designing of 
programs and the designing of equipment closer together. A need arises for 
the creation of integrated programuins systems of computer systems. The 
general procedure of planning in such systems can be based on descending 
modular planning, as in the NIRO [expansion unknown]. 


On the upper functional levels the designing of programs and the designing 
(f equipment are not different. Separation starts only at a certain level 
©f detailing and proceeds in several directions: 


— programming in algorithmic languages, 
-- programming of microprocessors, 

— microprogramming, 

-- designing of equipment. 


Thanks to the appearance of integrated circuits and automation of their 
designing the development of digital circuits and units of computers has 
been more and more simplified, whereas verification of the correctness of 
work and the diagnosis of defects, on the contrary, in many cases is 
complicated due to absence of access to individual elements inside an inte- 
grated circuit. Therefore questions of the monitoring and diagnosis of 
defects of digital circuits will evidently remain urgent for a long time, 
and their solution also is one of the goals ot the Program. 








m the basis of new technical means (the small computer, comsunications 
equipment, etc) and problem-oriented software a system of complex verifica- 
tion and diagnosis of both uncomposed printed circuit plates and digital 
circuits. The verified digital circuits are the modules of small computers-- 
irithmetic devices, control devices, interface cards, etc. 


In the area of verification and diagnosis there are a number of unsolved 
theoretical problems. This applies above all the completeness of verifica- 
tion of the work of a circuit, in many cases completeness being impossible 
in principle. For example, the complete checking of a 16-digit multiplier 
would require 21 operations of multiplication and a comparison of the 
results with the given values. Even if a million verifications were made 
per second, that would take 20 years! Therefore often it is necessary to 
limit oneself to incomplete verification or to use indirect methods. And 

so the development of methods that would give the maximum possible cvumplete- 
ness with a minimum number of verifications is a very important task. 


Another, no less complex, problem is a determination of an incorrectly 
working circuit element or the place of an error in assembly, that is, 
diagnosis. Achievements by this method are very modest even on a worldwide 
scale. Available methods either are too unwieldy or require the use of 

large diagnostic dictionaries. Therefore a diagnostic procedure developed 
within the framework of the Program in the Tallin Polytechnic institute, 

based on finding the places of defects on alternate graphs, s ems very promis- 
ing. 


At the present time it has become the rule to use determined methods of 
diagnosis. The verification proceeds in “hat case by means of given 
sequences of code combinations--tests. Because of the large volume of work, 
tests are generated with general-purpose computers and are transmitted to 
the control equipment by intermediate carriers--perforated or magnetic tapes. 
The main shortcomings of this method are the limited length of tests and 

the complexity of the software for their generation. 


In connection with that, intensive development has recently been obtained 
by stochastic methods of monitoring and diagnosis, consisting in feeding 
random code sequences with given statistical characteristics to the input 
of the circuit. The statistical characteristics of the output code 
sequences are determined on the circuit output. Since the generation of 
random sequences is readily done by equipment, there is no need to use a 
general-purpose computer and, consequently, tests with a length of sevecal 
mission combinations are simpler to accomplish. Although here too there 
are a number of unsolved theoretical problems, these methods are very 
promising and our specialists are also engaged in developing them. 


In the creation of specialized computers for the described systems both 
the design and technological base of small computers and standard interfaces 
with external devices are completely applicable. 


In the area of the computer elements, work is being done on the development 
of magnetic-core memory, which together with semiconductor memory will also 
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occupy a definite place in the future, especially where energy independenc: 
is required, for magretic materials are capable of maintaining their 
magnetic states for a practically unlimited time, and without consuring 
nervy. 





in order to obtain magnetic film storage devices, in the Institute of 
Cybernetics of the Estontan Academy of Sciences tnvestigations have been 
conducted for a number of years on the electrochemical precipitation on a 
beryllium bronze wire of a thin (of the order of 1 micron) layer of ferro- 
nickel allov. A laboratory production line has been constructed to determine 
the technological interrelations of the crystalline structure of the base 

and coating, and also the magnetic properties of the alloy. Specia! measuring 
instruments have been designed both for use on the production line and for 
determining the statistical and dynamic characteristics of the film in order 
to determine the quality of production. At the present time such attention 
is being given to design questions of film storage devices, in particular 

to calculation of the electromagnetic chez eristics of matrices and the 
creation of an electronic framing of stora evices. 


Thus the Program embraces a large and complex group of projects, the execu- 
tion of which requires the organization at the start of a solid experimental 
production base, and later an experimental plant. Needed first of all is 
modern equipment for the manufacture of printed circuits with a suffictercly 
high packing density, and equipment and technology for the production of 
hybrid circuits for the manufacture of specialized unstandardized units 
(especially for connection with different objects of automation). 





The computer center of the Institute of Cybernetics also requires greater 
capacities, for only the use of high-capacity electronic computers will 
permit the rapid creation of very large program systems. 


The accomplishment of the examined Program ought to solve many practical 
problems of the automation of production processes and scientific experi- 
ments both in our republic and in the entire country. 
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DATA SECURITY IN NON-SOVIET SHARED COMPUTER SYSTEMS 


Riga IZVESTIYA AKADEATI NAUK LATVIYSKOY SSR in Russian No 4(301), 1979 pp 
41-105 manuscript received 3 May 78 


KURMIT, A. A., Institute of Electronics and Computer Technology, Academy of 
Sciences LatvSSR 


[Abstract] A brief survey of the literature on privacy and security in com- 
puter systems, primarily from Western sources. The aspects of security in- 
clude protection from theft in the computing center, at remote terminals 

and in the transmission channel, and also prevention of information loss 

d.e te accidents and programming errors. Requirements for data security 

by encryption are considered, and some specific examples of cryptographic 
methods of data protection are given: permutations, subeitutions and addi- 
tive techniques. Figures 2; references 73: 10 Russian, 63 Western. 
[3279-66107 
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8. Prob’em Areas 


CENERAL IMPROVEMENT NEEDED IN USE OF ASU'S IN LITHUANIA 
Vil’nyus KOMMUNIST in Russian “No 5, 1979 pp 11-15 


[Article by I. Manyushis, chairman of the Lithuanian SSR Council of Ministers: 
"A Scientific Basis for Planning”] 


[Excerpts] A set of jobs is underway to set up the automated system for plan 
calculations (ASPR) of the Lithuanian SSR Gosplan. This system is expected 
to guarantee timely, high-quality preparation of plans by improving planning 
technology through extensive use of computer hardware and mathematical eco- 
nomic methods. The first phase of this system was turned for use in 1976. 

It includes sets of problems related to planning capital contruction, laber, 
personnel, prime cost and profit, culture, public health, ani others. Exter- 
sive work is underway on the second phase of this system. Computers can now 
be used to solve 134 problems related to drawing annual plans, 51 problems 
for five-year plans, and 21 problems for long-term plans. 


Increasing the efficiency of existing ASU [automaced management systems) (es- 
pecially sectorial ones) and improving computer use requires considerable 
attention because there are still many shortcomings and unused opportunities 
in this area. The payback period on capital investment for setting up and 
introducing ASU often exceeds established norms, several-fold in some cases. 
It should be observed that model design concepts and packages of applied pro- 
grams are not used adequately in setting up sectorial ASU which increases 

the costs of setting them up. For example, only four of 16 ASU for minis- 
tries and departments use packages of applied programs (a total of 15 pack- 
ages). 


Only about 60 percent of the problems initially envisioned by plans are being 
handled in practice by AS!’ that have been introduced in the economy. Opti- 
mization problems are not solved in the ASU of Gossnab, the Ministry of Trade, 
enterprises of the instrument making and electrical engineering industries, 
and various enterprises and organizations. 


The work being done by designers and programmers employed to develop pro- 
grams and algorithms st the Vil'nyus ASU Planning and Design Bureau and the 
Lithvuantan Branch of the All-Union State Planning Technological Inet itute 
to mechanize accounting and computing work does not have the necessary 
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purposefulness and efficiency. This is also true at certain other organiza- 
tions. As a result, industrial enterprises, ministries, and departments use 
a great deal of computer time for debugging programs and for the entire tech- 
nological process of data processing. Computers are not used efficiently 
enough, particularly Unified Series computers and M-5000 and M-5010 punching 
and computing complexes. Their loads are not even 8 hours a day, and of this 
only about 50 percent is used for practical problem-solving. 


We must improve the coordination and management of work to solve systemwide 
problems of introducing ASU in areas such as information support, software, 
and hardware, and establish the role and place of each ASU belonging to a 
ministry, department, association, enterprise, or organization in the uni- 
fied Republic Automated Management System (RASU). It is essential to define 
the directions and methods of interaction among them. The Institute of 
Mathematics and Cybernetics of the Academy of Sciences and Vil‘nyus State 
University imeni V. Kapsukas should step up work on solving problems in the 
area of system software. The Kaunas Polytechnic Institute imeni Antanas 
Snechkus needs to push work in the area of ASU hardware and setting up auto- 
mated management systems for technological processes, while the Institute 

of Economics of the Academy of Sciences must accelerate its work to develop 
proposals on improving management and raising the economic efficiency of the 
ASU. These and other head organizations are not doing enough on their as- 
signed problems at the present time. The republic Gosplan must direct their 
efforts better. 


COPYRIGHT: Izdatel'stvo TsK KP Litvy, "Kommunist,” 1979 
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INTRODUCTION PROBLEMS FOR AUTOMATED MANACEMENT SYSTEMS 
Kiev PRAVDA UKRAINY in Russian 19 May 79 p 3 


[Article by A. Blinov, correspondent for PRAVDA UKRAINY: "Measure Seven 
Times" ] 


[Text] To start, an excerpt from a document: "Comrade V. V. Gumenchuk in- 
vestigated an important and urgent subject for today's level of ASU [auto- 
mated management system] development--the creation of devices for remote 
processing and distant communications by the "Chernovitsles" Production As- 
sociation. The work having been performed on a contemporary scientific 
level has a practical value and attests to the high professional quality 

of Gumenchuk as a specialist and ASU laboratory manager." 


Having in his hands so many praiseworthy conclusions concerning his 3 month 
stay taking courses at the Moscow Institute for the Elevation of Qualifica- 
tions of Engineering-Technical Workers of the USSR Minlesprom [Ministry of 
Timber and Wood Processing Industry], V. V. Gumenchuk returned to Chernovtsy 
full of rainbow-hued expectations. But when he approached the leader of the 
association, not a trace of his elevated frame of mind remained. V. A. 
Bunevich, the general director, informed him of the fact that according to 
the Gorfinotdel [Municipal Financial Section] report the ASU laboratory had 
been abolished. Gumenchuk was appointed senior technical engineer for 
metrology (with his prior salary). 


"In his conversion vith me, Bunevich repeated several times the words, ‘Your 
laboratory.’ By doing this, apparently, he wanted to emphasize that the en- 
tire undertaking concerning the introduction of an ASU belong to me, and man- 
agement had nothing to do with it," Vladimir Vasil'yevich Gumenchuk related 
with distress upon our meeting. 


It all started after the "Chernovitsles” combine was transformed into a pro- 
duction association. The reorganization introduced no particular changes 
neither in the structure nor in the specific nature of the enterprise, ex- 
cept for a change in the signboard. But, apparently, even this obligated 
them to do something. The managers wanted to devise something which would 
correspond to a new type of enterprise. In a word, an initiative was needed. 
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They thought and surmised--they decided to introduce ASU. It sounds stylish 
and there exists a basis for it: an order No. 73 by the Ukrainian SSR Min- 
lesprom which recommended that enterprises of the forestry and wood process- 
ing industry develop management systems. 


True, the order was 3 years old and did not consider many of the important 
aspects associated with the problem. We shall say that far from all enter- 
prises were under its power, and in a number of cases it was not even advan- 
tageous to introduce autonomous ASU. But the association's managers taking 
this into account did not adopt it but hastened ever faster to promulgate 
the initiative. 


After half a year, an order came through the association which confirmed 
the innovation as though it were legal. A technical-operations council for 
ASU was created, the responsibility for sub-system design was charged to a 
number of individuals and senior engineer V. V. Gumenchuk was made head of 
the laboratory. 


"After 2 years we had accomplished a large amount of work," says Vladimir 
Vail'yevich. "A month and a half after the laboratory had been created an 
accounting was already made concerning the pre-design inspection and within 
a month the technical task for the system's design was made. Concurrently, 
the staff conducted training for a standardized information base and four 
primary subject tasks... In addition, more than 20 encoders have been de- 
veloped, a place has been readied for the association's data control point 
and a comprehensive plan for the development of a teletype network and radio 
communications for the operational management of the systems which are lo- 
cated in the territories of two different oblasts has been made. 


The Ivano Frankovsk PKTI [Design Planning and Engineering Institute], the 
Chernovtsy University ASU Laboratory, the Kiev Institute Branch on Auto- 
mation, the ASUP [automated enterprise management system] Section of the 
Chernovtsy Association's "Elektronmash," and the Institute of Cybernetics 
of the Ukrainian SSR Academy of Sciences is far from a complete listing of 
the organizations which have offered the laboratory's staff member practi- 
cal and orderly assistance in introducing ASU. 


And even the association's managers were busy with their own initiative. 
Having said "one thing," they were not in a position to utter "something 
else." The operational engineering advice over a period of 2 years was col- 
lected at one time. Then the decision was made concerning the creation with- 
in the association according to the laboratory's plan of teletype and radio 
communications, as well as an operator management service, but everything re- 
mained just on paper. And the difficulties which arose were many~-organiza- 
tional, financial and of a scientific nature. To Gumenchuk's repeated queries 
to move the operation from its stalled position V. A. Bunevich sent him to 
the association's chief engineer, I. Yu. Savchin, who usually complained of 
being too busy. Operating through the secretary of the party organization 
leadership, V. I. Ivanyuk was also unsuccessful. 
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Stepping forward with the initiative the association's managers did not anti- 
cipate the problems which would henceforth increase manyfold. And this had 
not entered into their plans. Moreover, the introduction of ASU required 
significant financial expenditures. Would they be worth it? That was the 
question. Not bothering itself with an analytic accounting, the administra- 
tion began to artificially delay with the accomplishme 't of individual 
laboratory developments. As a result, for example, the solution of a com- 
plex bookkeeping mechanization problem came to a standstill. 


And further there is more. The administration and the council did not support 
the laboratory in the development of tasks involving the subsystem of the 
structural subdivisions which had discontinued the services of a neighboring 
plant which had offered the use of a portion of its machine time for the pro- 
cessing of association tasks on its own "Minsk-32" computer. Even the Minis- 
try “helped” in this plan. Not discriminating in the matter, they cut short 
the attempt by V. V. Gumenchuk to accommodate the order within the "Zakar- 
patles” Association's computer center, although the machine time there was 

not being totally utilized. 


Before long another situation arrived: a revision of the Municipal Financial 
Section official time table which conformed to the deed--and the ASU labora- 
tory ceased to exist. 


I talked with the specialists who had a connection with the problem. 


S. S. Kostishin, Pro-rector for Scientific Operations of the Chernovtsy State 
University: "The managers of the ‘Chernovitsles' Association simply do not 
want to keep in step with technical progress. Today there is no longer any 
point in substantiating the need for ASU. Of course, there is a need for a 
technical material base, but the ministry does not help.” 


V. K. Selivanov, Director of the Information-Computer Center of the Ukrainian 
SSR Minlesprom: "It is unfortunate that in the ‘'Chernovitsles' this important 
matter was wound down tu a halt. The laboratory must be restored within the 
association.” 


V. A. Vasilenko, Chief of the New Technology Division for the Technical Man- 
agement of the Ukrainian SSR Minlesprom: "In recert years ‘'Chernovitsles' 
has not been included in the united task for the development of ASU. What 
is to be done with this initiative? It is the responsibility of its author 
--Bunevich. I only want to clarify that for the introduction of ASU one 
needs as a minimum a proper economic basis, and as a maximum--a computer 
which costs 200,000 rubles. Presently, numerous organizations would have 
liked to obtain such a machine. The question is: do they need it?" 


Fach of those expressing their opinion above, it seems, is correct to a cer- 
tain degree in evaluating the situation which has come about. For myself I 
wish to add: apparently, even V. A. Bunevich is correct. If only in the 
fact that he terminated an expensive experiment with ASU which had led to a 
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blind alley and did not promise anything worthwhile (although better late 
than never!). At least it is a fact that the association's managers after 
only 2 years understood the absurdity of their undertaking. This attests 
to the major problems in their knowledge of the rules for developing con- 
temporary production in the domain of the newest methodologies and forms 
for its control. 


It should be said that within the association even to this day the struc- 
ture of the sub-unit has not been brought into conformity with the require- 
ments of ASU and many other problems of a production and training nature 
have not been resolved. In the purely psychological plane the collective 
was unprepared for the transfer to a new form of management. Suffice to say 
that more than 50 percent of the workers at the enterprise were occupied 
with manual labor. 


Under such a situation, when introducing something new, it is absolutely 
necessary, as has been said, to measure seven times before cutting it off. 
Here then they hastened to cut it off, not having measured a single time. 


So will there be an ASU in “Chernovitsles" or not? To this question it ap- 
pears to us, that perhaps even the Ukrainian SSR Minlesprom will be uaable 
immediately to give an unambiguous answer. Having supported the initiative 

at one time, the Ministry did not explain by which actual capabilities the 
association was configured. And the matter is not totally in the expensive 
EVM, but in the principle: would it pay to introduce ASU there or not. And 
if it would pay, then one could introduce it even without a computer by equip- 
ping only the subscriber data transmission point, and leasing the machine 

time the capabilities for which been made available in other organizations. 


Generally, the question remains open for the time being. 


9082 
CSO: 1863 
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DIFFICULTIES WITH REPAIR, SERVICING OF KEYBOARD COMPUTERS 
Moscow PRAVDA in Russian 24 July 79 p 2 
[Letters from readers: "The Computers Are Requesting Help”) 


[Text] The editorial mail contains many letters concern- 
ing problems with the organization of mechanical mainte- 
nance and repair of small electronic calculating machines. 
Two of these letters are published below. 


[Letter from A. Matsiyevskiy, engineer, Odessa] 


The Iskra-125 electronic keyboard programmable machines produced by the 
Kursk Schetmash Plant are good in every respect. They are convenient for 
performing various types of calculations and the possibility of programming 
puts them in the same column as computers. But the trouble is that the 
quality of manufacturing on this excellently designed machine does not satis- 
fy customers. The Schetmash Plant gives a 12-month guarantee and is obli- 
gated to start the machine up and perform the periodic guaranteed servicing 
and any repair work with its own personnel. But the plant does not fulfill 
these duties properly. For example, in July 1978 the Odessa Special Design 
Bureau of Special Machine Tools asked them to start up a machine they had 
purchased, but this was not done until 3 October, 3 months later. After 
working 2 days the Iskra-125 went out of order. The plant's answer to our 
inquiry was that an adjustor would arrive in 2 months. It turned out that 
the machine stood idle for 6 months. 


As we see, Schetmash not only delivers keyboard computers that are, to put 
it mildly, not in good condition, but also it is unable to handle its guar- 
antee ob igations. 


I will not presume to say what reserves the enterprise has at its disposal. 
But I think that it would be possible to improve guarantee service and re- 
pair of the keyboard computers produced by Schetmash that are in use in 
Odessa by having the plant work out a cooperative arrangement with, for ex- 
ample, the Berdichev Computer Hardware Repair Plant, which has a branch in 
our city of Odessa. 
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it is time to organize things so that every keyboard computer is regularly 
checked by a specialist. One-time visits by an adjustor are plainly not 
enough. 


There is a great deal of computer hardware in Odessa and every ear we have 
more, The inadequate qualifications of the growing number of service per- 
sonnel lead to lost computer time. It is common knowledge that special com- 
puter repair and servicing services of the “emergency assistance” type have 
appeared in various cities of the country. This makes it possible to join 
the efforts of speciaiists, concentrate spare parts materials in one place, 
and improve the quality of repair and servicing. When will we have the same 
thing in Odessa, and in many other cities? 


[Letter from V. Derevnin, electrician, Chernovtsy] 


Electronic keyboard computers constitute a significant part of the stock of 
computer hardware in our oblast. These machines are small in dimensions and 
weight, but they have broad functional capabilities and operate quickly and 
noiselessly. 


My job requires me to do technical servicing on this equipment. Various types 
of problems are fairly common with these machines because radial parts and 
integrated circuits go out, especially after the guarantee period is exhaust- 
ed, and without periodic servicing, current, medium-term, and capital repairs 
and unplanned repair work one cannot get by. 


Of course, all this has to be done according to definite rules. For this 
reason the Ryazan’ Planning-Technological Institute was commissioned to de- 
velop "Model Technological Process 40.06-71.001." 


But here is what happens with it. All the factory specifications of the 
keyboard computers say that the document can be obtained from the Ryazan‘ 
Planning-Technological Institute. I wrote to them. First they gave me a 
formalistic excuse, then I was referred to Leningrad. When I wrote a third 
time they informed me that the institute did not make up such a document at 
all. They added that it has been suggested that all plants producing key- 
board computers remove the mention of a "model technological passport” from 
the factory description and recommended that I talk to the manufacturing 
plants. But the plants answer that this is not their area of work, that it 
means nothing to them and they will not produce such a document. What this 
means in everyday language is: repair it anyway you can, but do not bother 
us. It is indeed easier that way, but will repair work be done better? And 
I still want to know where to get this document. 

{351-11,176] 
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GUM USES COMPUTERS TO STUDY CONSUMER DEMAND 
Moscow MOSKOVSKAYA PRAVDA in Russian 24 Jul 79 p 2 


[Article by A. Kochurov, director of GUM: "The Market--Who Should Study It’ 
Only the Comprehensive Approach"] 


[Excerpts] We have always devoted considerable attention at GUM (State De- 
partment Store) to studying consumer demand. We were the first in the country 
to set up a department to study consumer demand and the market situation. 


GUM does many things te study and shape consumer demand. 


Nonetheless, we cannot say «tat we are fully aware of the customer's demands. 
The point is that when we carry out some particular activity it identifies 
the demand at that time, but trade workers need to know at all times what 
goods are coming to the store, how they are selling, and what is not se) ling. 
And they have to know in detail, by models, sizes, colors, and designs. 


GUM has: its own machine accounting station and computing center. But opera- 
tional records of the movement of goods are kept largely by hand. Why is 
high-speed computer equipment not used for this purpose? 


One of the reasons is the lack of devices to feed raw data. Loading the 
computer using hand calculations is like trying to load a heavy-duty dump 
truck with a child's shovel. But there is practically no small equipment 
for this purpose. Not a single enterprise in the country is producing sim- 
ple devices to collect information. The RSFSR Ministry of Trade should work 
hard to introduce devices that have already been developed and tested and to 
order more up-to-date models with electronic circuits from industry. 


Another thing holding up the use of electronic equipment in studying demand 
is the lack of specialists who are equally knowledgeable in mathematics and 
trade practices. Each year more such employees are needed. 


Although many organizations and institutes have worked on the introduction 
of electronic technology and trade at one time or another, we still have no 
mathematical economic models for studying and forecasting demand for trade 
enterprises. It is especially complex to develop such models for large 
stores such as GUM, TsUM, and Detskiy Mir, where the stream of customers is 
constantly changing. 
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The lack of standardized documents accompanying the goods and standardized 
carriers of primary information on the goods themselves, encoded for feeding 
to the computer, Is a major obstacle to the introduction of electronic tech- 
nology. 


Thus, the study of consumer demand can only be improved by a comprehensive 
solution to the problems, chief among which are: small computer equipment; 
appropriate documents; qualified specialists; scientific recommendations. 

Of course, no one trade enterprise, even the largest store in the country, 
can solve all these problems. We could accomplish much more if the appropri- 
ate organizations and institutions would respond to our requests. 


The more substantiated purchase orders from trade are, the fewer mistakes 
there will be in production of goods needed by the population. Many indus- 
trial enterprises consider GUM's views, especially when they are backed up 
by surveys of numerous customers. Questions of updating and expanding the 
assortment of goods, for example the group of men's knitted outerwear, and 
improving the coloring of silk fabrics and certain types of leather foot- 
wear are often handled well. 


But there are many everyday items which continue to be in short supply, and 
this problem can only be solved by cooperation with industry on the basis of 
an accurate estimate of consumer demand. 

[378-11,176] 


11176 
cso: 1863 


24 

















COMPUTER IN "NADYMCAZPROM' ASSOCIATION NEEDS MFMORY BAYS, SOFTWARE 
Moscow PRAVDA in Russian 17 Aug 79 p 2 


[Article by V. Strizhov, director of “Nadymgazprom™ Association, and E. 
Kornin, head of the automated management system (ASI) division of the asso- 
ciation: “Electronic Brain of a Gas Field”) 


[Excerpt] The computer in *he “Nadymgazprom” Association became an indis- 
pensable part of productio.s control. However, its efficiency, we assume, 
can be improved on. M-4°30 computers, made in Kiev, have been installed 

in our computer center. They are simple to run and reliable in operation. 
The inventors of the computer envisioned that the user, when necessary, can 
extend its capabilit’es by installing additional modules. But doing this is 
extraordinarily hari. In the past 3 years the Soyuzsistemkomplekt alloted 
to the Ministry of the Gas Industry only two main memory bays for the com- 
puter. The second computer, installed in Nadym, owing to the lack of these 
bays, was loaded, for example, by only 20 percent. 


Under the existing situation it is simpler to buy a new computer worth about 
half a million rubles than an extra memory bay, wort! one-seventh as much. 
This situation took shape not only in our association, but in other o1-ani- 
zations as well using computers. Still, specialists know that just a slight 
extra augmentation a computer's efficiency can be increased several times. 


Even more heavily does a computer's performance rest on the inclusion of con- 
tinually improved software, which includes operational systems, applied pro- 
grams and so on. The need for continually updating software and its great 
cost force foreign companies to follow the policy of centralized servicing 

of users. Some of them, on selling electronic equipment, place its software 
on a rental basis, guaranteeing the purchasers its continual improvement 

and updating. 


It appears that in our country the problem has come to a head of setting up 
an organization that would determine the usefulness of making a particular 
product from a series of a clustered computer system and would engage in 
developing computer software. This will simplify the problem of centralized 
servicing of users. On buying a computer, the enterprise will make certain 
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that all software innovations will be made available to it. And when neces- 
sary, a qualified specialist can come to the user, to deliver to the 

computer the next version of the operational syste— a:d to supply technical 
documentation. This kind of procedure vould upgrade the efficiency of con- 


puter use. Supplying computers vith spare parts must also be izproved. 


With each passing day more and more problems are being handled with the coz- 
puter in the national economy. The stock of computers is growing. That is 
why special importance lies in their operating efficiency. It would appear 
that the time has come to solve all problems associated vith operating con- 
puters. The nstion vill gain a solid economic benefit. 

[370-10123] 
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SSE UDC 681.3.51./6.42 
‘RCOENT PROBLEMS IN PREPARATION OF MACHINE DATA CARRIERS FOR COMPUTERS 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russiap %s 3, May/Jun 79 pp 69-73 
manuscript received 27 Feb 78; after completion, 15 Jui 78 


BALABANOV, VLADIMIR CEORCIYEVICH, engineer, Leningrad 


[Abstract] Because data encoding is a most laborious process and needs to be 
facilitated, interaction between operator and data preparation equipment is 
analyzed here with the focus on reasons for and areas of high labor content. 
These are, in order of significance, directly or indirectly: the widely dif- 
ferent speeds of sachine carriers of encoded data and of direct data process- 
ing respectively, the much higher speeds of data input to a computer made 
possible by modern techniques, the transition from manual to automatic pro- 
gramming in symbolic coding, assembly, or algorithmic languages, and the 
heavy psychophysiological burden on a human operator engaged in preparation 
of machine carriers of encoded data for third-generation computers. An ergo- 
nomic analysis of the preparation process and its components indicates that 
the productivity of opecators can be improved by developing ard designing a 
standard system of keyboards for data preparation and coilection-transmission 
in a Unified computer and automate“ management systems (ASI)). ‘Tables 1; ref- 
erences 2: 1 Russian, 1 Western. 

[421-2415] 
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C. Unified System or Ryad Series 


KAZAN’ COMPUTER FACTORY BECINS YeS-1045 PRODUCTION 
Moscow IZVESTIYA in Russian ("Fast-Working Computer”) 11 Aug 79 p 2 
[Abetract] The Kazan’ Computer Factory has begun production of the YeS-1045 


computer. The YeS-10465 can check all its main circuits in 10-12 minutés. 
Its diagnostics and control program ensures reliability. 


CSO: 1863-P 





DD. Hardware 


NEW “M-10 COMPUTER EXCEEDS FIVE MILLION OPS/S 


Moscow SOTSIALISTICHESKAYA INDUSTRIYA in Russian ("Five Million per Second”) 
13 ep 79 P + 


[Abstract] A new computer, the M-10, has been developed by Soviet special 
ists. Capable of working in an interactive time-sharing mode, the M-10's 
iverage speed exceeds five million operations per second. Up to seven M-10's 
can be joined together into a single unit. An interface allows the M-10 t 
use YeS Computer peripheral devices. 


CSO: 1863-P 
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NEW RIBBON-TYPE WIRE USED IN ELEKTRONIKA CALCULATOR 
Moscow SOVETSKAYA ROSSIYA in Russian 24 July 79 p 1 
[Article: "Computer in the Pocket"] 


[Text] Electrical engineers are devoting considerable attention to de- 
signing new assembly components for consumer goods. These parts some- 
times bring about great improvement in their use features. An example 
is the new wire for minicomputers. 


The Ufa Cable Plant has become the first in our country to produce the 
new ribbon-type wire for the Elektronika pocket calculator. 


Minicomputers can be seen today in design bureaus, in student lecture 
halls, and on bookkeeper's desks. They are replacing traditional 
mechanical calculators and slide rules. 


The smaller these instruments are the better it will be. Designers are 
trying to make them small enough to fit easily in the palm of the hand. 
The new ribbon wire created by specialists of the All-Union Scientific 

Research Institute of the Cable Industry helped solve this problem. 


Here is what F. K. Kamayev, deputy chief engineer of the Ufa Cable 
Plant, says. 


"This wire was developed on special order of the enterprise that pro- 
duces the Elektronika Minicomputer. The new model of this instrument 
will soon be on sale. In it the ribbon wire replaces dozens of con- 
ventional installation wires. Externally it resembles a plastic ribbon 
barely thicker than a ruler. Up to 20 metal veins are pressed into 
this ribbon. The weight and dimensions of electronic calculators are 
reduced in this way and their reliability and service life are in- 
creased. 


"All the veins of the wire can be insulated in one pass using special 
equipment built by Moscow cable workers. The result is that the new 
equipment is highly efficient and productive. This year alone the 
plant will manufacture 100,000 meters of the new wire. Oddly enough, 
one minicomputer needs only 20 centimeters! According to calculations 
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by economists, the economic impact of producing it will be more than 
40,000 rubles a year." 


[379-11,176] 
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EIGHT-FUNCTION HAND-HELD CALCULATOR ADVERTISED 
Moscow KOMMERCHESKIY VESTNIK in Russian No 9, 1979 p 13 
[Advertisement } 


[Text] The "ELEKTRONIKA BZ-26" hand-held calculator can perform very sim- 
ple mathematical calculations for you. 


The miniature computer performs instantaneous operations: four arithmetic 
operations with the sign taken into account, operations with a constant, 

determination of percentages, extraction of square roots and addition and 
subtraction in the main memory. 


The computer is powered by four A316 quant batteries or by 220-volt 50-Hz 
alternating current from a BP2-1 power pack. 


Its weighs 360 grams, Its retail price is 70 rubles effective 5 January 
1979, 


A product of the Central Scientific-Research Institute of Electronics. 


COPYRIGHT: "Kommercheskiy vestnik", 1979 


[400-2174] 
2174 
CSO: 1863 
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BRIEF DESCRIPTION OF NEW STANDARD FOR GRAPHIC OUTPUT UNITS 
Moscow STANDART. EKSPRESS-INFORMATSIYA in Russian No 14, 1979 » 17 


[Notice: "State Ali-Union Standard 19098-79. Graphic Output Units for 
Electronic Computers. Technical Specifications"™] 


[Text] This standard was developed to replace State All-Union Standard 
19098-73. It was ratified by decree of the State Committee for Standards 
on 31 January 1979. Its period of effect will be from 1 January 1980 to 1 
January 1985. 


The purpose of the revision is to raise requirements made of graphic output 
units for electronic computers. 


The new standard differs from the present one in the following ways: 


l. resistance to the effect of climatic factors during operation is 
envisioned (atmospheric pressure of 630...800 instead of 460...790 
and 720...790 millimeters mercury column; 


2. operating conditions have been established (temperature of 20+5 
degrees C. and relative humidity of 65415 perce: nt); 


3. certain periods are established: operating time until malfunction-- 
320, 400, 500, 600, 750, 1,000, 1,500, and 2,000 hours instead of 
320 and 630 hours; working life of 10 years (according to State 
All-Union Standard 16325-76) instead of 12 years with due regard 
for the service life of assembly components and their storage time, 
which is 2 years; average restoration time--0.25, 0.5, and 0.75 
hours instead of 30 minutes and one hour; 


4. a technical use coefficient (0.99) and a guaranteed operating period 
(18 months for articles of general industrial use and 5 years for 
category No 1 articles) as well as a period of potential storage 
(9 months according to State All-Union Standard 15325-76) were in- 
troduced. 
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Institution of the standard will make it possible to use graphic output 
units more efficiently to build problem-oriented input/output complexes for 
graphic information that output at more than 0.5 meters per second. 


COPYRIGHT: Izdatel'stvo standartov, 1979 
[360-11,176] 
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USSR UDC 681.3.016:681.3.021 


ORGANIZATION OF A DIRECT-ACCESS CHANNEL BETWEEN CAMAC MODULES AND THE M-400 
CONTROL COMPUTER COMPLEX 


Novosibirsk AVTOMETRIYA in Russian No 2, Mar/Apr 79 pp 81-84 manuscript 
received 10 Jun 77, after revision 20 Dec 77 


PANKRATS, YE. V., SMURYGOV, A. I., TIMOFEYEV, V. A. and FURSHCHIK, A. B., 
Mosccw 


[Abstract] The authors discuss the problems of organizing direct-access 
channels with recording and readout capabilities in systems that include 

the M-400 control computer complex and CAMAC crates. A highly flexible 
method of organizing direct-access channels is described in which a direct- 
access control device in the form of a separate module is provided directly 
for each device in the CAMAC crate, and the direct-access module accommodates 
only the common control part. In this arrangement, any number of terminals 
can be connected to the priority level of the direct access. An outline is 
given of data flow between the dynamic memory of the control computer and 
the memory units or interface modules of external accumulators. Figures 3; 


references 2 (Russian). 
[338-6610]! 


USSR UDC 681.327.11 
A SYMBOL GENERATOR 


Novosibirsk AVTOMETRIYA in Russian No 2, Mar/Apr 79 pp 86-89 manuscript 
received 21 Apr 78 


DYAKIV, YA. D., KOZEVICH, 0. P., KUPRIYANENKO, V. N., MALETS, L. 0. and 
YUZEVICH, YU. V., L'vov 


[Abstract] A symbol generator is described for a CRT display. The method 
of symbol shaping takes consideration of the topological uniformity of frag- 
ments of many symbols, and thus economizes on the elements of the coding 
matrix. The outline of the symbol is broken down into elementary segments 
of a given length, and the beam on the CRT screen moves in one of eight 
directions, each with its own three-digit binary code to approximate the 
outline of a given symbol. Examples are given showing programs for genera- 
tion of various symbols in a 5 x 5 grid. A block diagram is given and the 
sequence of operations that produces the symbol from the input codes is 
described. Figures 3; references 4: 2 Ri . ian, 2 Western. 

[338-6610] 








USSR UDC 681.3.053:543.51 
A DEVICE FOR AUTOMATED INPUT OF EXPERIMENTAL DATA TO A MIR-2 COMPUTER 


Novosibirsk AVTOMETRIYA in Russian No 2, Mar/Apr 79 pp 106-108 manuscript 
received 29 Aug 77 


ZAKHARNEV, A. P., IVANOV, P. P. and CHUKHNIN, A. YA., Leningrad 


[Abstract] A device is described for automated input of experimental results 
to the MIR-2 universal computer from an external 15-place data pickup, and 
specifically from a digital magnetic registration device. The unit can han- 
dle digital information presented in parallel code, and also analog data pre- 
digitalized by an analog-digital converter. Input is from magnetic cards 
with an input rate of 2.4 kHz, which can be increased by reducing the bit 
configuration. A block diagram is presented, and the sequence of operations 
is explained. The proposed input unit has been used for two years in process- 
ing the transfer functions of optoelectronic devices. The digitai pickup in 
this application is the output register of the AI-256 amplitude analyzer. 

A multitrack magnetic recorder is used for intermediate data storage. Fig- 
ures 2. 

[338-6610] 


USSR UDC 681.327.0 
A DEVICE FOR DOING PHYSICS EXPERIMENTS WITH CONTROL FROM A MINICOMPUTER 


Novosibirsk AVTOMETRIYA in Russian No 2, Mar/Apr 79 pp 108-110 manuscript 
received 14 Apr 77 


ANCELOVA, L. A., BEGISHEV, A. R. and MICHKOV, A. N., Moscow 


[Abstract] The paper describes a unit for coupling peripheral devices to 

a control computer in physics experiments. The system is made flexible by 
incorporating program-controlled exchange between the coupling unit and the 
computer with an interrupt and a large set of commands. The coupling unit 
can handle up to 12 control channels simultaneously. Each channel contains 
a 24-digit control register and a 36-digit data register. A block diagram 
is given and the sequence of operations is explained. An example is given 
showing how one channel can be used for measuring the relative spectral 
sensitivity of photocells in a two-beam arrangement with a reference cell. 
Figures 2; references 2: 1 Russian, 1 Western. 

° 248-6610) 
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USSR UDC 681.327 


SELECTION OF THE COMMAND SYSTEM FOR A GRAPHIC-DISPLAY TERMINAL USED WITH A 
MINI COMPUTER 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 3, May/Jun 79 pp 82-85 
manuscript received 27 Oct 78 


ZLOTNIK, YEVGENIY MATVEYEVICH, candidate in technical sciences, Institute of 
Engineering Cybernetics (ITK), Belorussian SSR Academy of Sciences, Minsk 


[Abstract] The use of general-purpose processors in graphic-display termi- 
nals allows the latter to be moved farther away from the central computer, 
makes them more versatile, and greatly facilitates their operation. Such a 
processor can operate in parallel with a linear processor used for forming 

an image on the CRT screen, both using a common main memory which carr es 

two respective command arrays. Here a command array for the display file is 
described which meets all the requirements for efficient and convenient opera- 
tion of a terminal. The operators used for writing the graphic-display pro- 
grams fall into three groups: image forming operators, system parameters and 
control data transmitting operators, and program control operators. The 
merits of this command system have been experimentally demonstrated in GT-77 
graphic-display terminals operating with a minicomputer. Figures 1; refer- 
ences 3: 1 Russian, 2 Western. 

[421-2415] 


USSR 
ELEKTRONIKA HAND CALCULATORS 


Moscow KOMMERCHESKIY VESTNIK in Russian ("Hand Calculator") No 15, 1979 
facing p 1 


[Photo and Caption] 
[Abstract] The Elektronika Central Scientific-Research Institute is offering 


for sale a wide variety of hand calculators which range in price from 45 to 
350 rubles. 
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E. Programming and Software 


UDC 681. 3.06(479.25) 


OPTIMIZATION OF PROCRAMS ON THE LEVEL OF THE SOURCE LANGUACE 
Yerevan PROMYSHLENNOST’ ARMENII in Russian No 4, 1979 pp 41-42 
[Article by A. A. Sarkisyan] 


[Text] The mass use of computers has had the result that the managers of 
enterprises, engineers, economists and scientific workers have become the 
principal users of computer systems. Such persons have been forced to 
master programming languages to communicate with computers, and for some 
of them programming has become a second specialty. 


The skill and qualification of users, the degree of their acquaintance with 
programming languages and the problems that they solve, and the semantic 
understanding of problems are not identical. Therefore one and the same 
program, compiled by different users in one and the same programming 
language and executed on one and the same computer, requires a different 
operation time and main memory volume (besides, for some of them the cbject 
programs generated by the compiler are of low quality). 


In recent years a need has arisen to assure the generation of object ;rograms 
of identical high quality, regardless of the qualifications of the users. 
This is very important for the organization of an efficient computational 
process, since (in spite of the fact that the characteristics of the users 
improve to a certain degree in the course of time) the number of users who 
encounter programming for the first time is continuously increasing. In 
addition, even experienced users are not guaranteed against errors that 

make an object program ineffective. 


To form quality object programs special optimizing programs are being created 
which perform such transformations as the elimination of “dead” variables, 
invariables and transposition from the computation cycle, the results of 
which are independent of the cycle parameter, the elimination of secondary 
and/or redundant calculations, etc [1,3]. 


Another important factor for obtaining quality object programs is strict 
limitations on the time required for execution of functional programs and 

on the storage volume required for the storage of those programs (especially 
in real-time systems). 
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\ key question in making data processing effective is the selection of the 
method of organizing the optimization process. In our opinion, the greatest 
effect can be obtained if optimization precedes translation. That method 
has a number of advantages. Firstly, such an optimizer can be readily added 
to already created programming systems. Secondly, programs optimized with 
its help on computers of one type are suitable for machines of other types 
that have a translator from the given algorithmic langusce. Thirdly, since 
optimization precedes translation, such an optimizer can be used in both 
compilation and int sgration types of systems. Fourthly, optimization on the 
level of the source language permits the creation of a teaching system, by 
means of which users can be taught to avoid non-optimal constructions of 
their programs. 


In the computer center of the Armenian Academy of Sciences an optimizer is 
now being developed for the PL/1 [expansion unknown] language, with the 
following units: 





— a preliminary conw:rsion unit, to convert the source program into an 
intermediate form convenient for carrying out the subsequent analysis and 
optimization. It permits more thorough analysis to obtain complete informa- 
tion needed for the discovery of non-optimal constructions in the program; 


— a unit for analysis of the course of execution of a program and determina- 
tion of the logical and information relations in it. By using the informa- 
tion obtained after analysis it is possible to determine the “bottlenecks” 
present in the source program; 


— an optimization unit that on the basis of information obtained from the 
analysis unit carries out corresponding optimizing conversions. Before 

developing the optimization unit it is necessary to establish a catalog of 
the optimizing conversions that will be included in that unit. The modular 
organization of the optimization unit permits expanding such a catalog and 
including in it new conversions in the process of work with the optimizer; 


— a reconversion unit. An optimized source program in intermediate form 
is obtained on the output of the optimization unit. The final unit converts 
it into the source language. 


A preliminary analysis has been made of a number of different source programs 
already tested and published in the literature, and repetitive computations 
have been found which can be detected and corrected by the proposed optimizer. 


Thus the optimizer under consideration by us, upon obtaining any program in 
a high-level language (PL/1), issues an optimized source program in the 
same high-level language, a program requiring less time for computation 
(which corresponds to more efficient use of computer technology) and can be 
used to train programmers. 
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CSO: 1463 


KIEV SOPTWARE CONFERENCE - WEW SOFTWARE PPODUCTION METHODS 
Moscow PRAVDA in Russian 13 Aug 79 p 2 


[Article by 0. Gusev, Pravda Correspondent, Kiev: “Factory for Machine 
Intelligence” ] 


[Text] In order for EVM [electronic computers] to initiate their ow lighten- 
ing-quick calculations, they aust be provided with a coded program of actions 
in a specific format. So to speak, equip a “cold-hearted machine” with its 
own form of intelligence. This work is being performed by members of, per- 
haps, the highest volume professica in cybernetice--programmers. And they 

do it manually like embroidering on a cloth. At the same time, in a program 
containing tens am' hundreds of thousands of commands there should not be 

a stngle error. However, it is natural for man to make mistakes. Therefore, 
the first commandmeat for a programmer states: each last-discovered error is 
actually the next-to-last one. 


You agree that it is very difficult to search for basic flaws. It is even 
more so in a program with tens and hundreds of thousands of commands, each 
containing 10-20 symbols. This is why EVM programs are created slowly and 
are expensive. A qualified specialist over the course of a day writes 5-8 
debugging commands for complex tasks, and the cost of all existing programs 
at the present time is several times greater than the cost of the computers 
themselves. 


“And what is more, within about 10 years the relationship between the cost 

of software and EVM will be the same as between the cost of a product and 

its packaging,” says Hero of Socialist Labor, Director of the Institute of 
Cybernetics for the Ukrainian SSR AN [Academy of Sciences], Academician V. 

M. Glushkov. "The ‘product’ in this case should be considered as the ‘in- 
telligence’ of the machines recorded on punched cards, punched tapes and 
gagnetic storage devices. Let us recall that the first program was written 
little more than 30 years ago. During that time three ‘generations’ of EVM 
have been replaced and a huge industry for their production has been created. 
However, there is still no industry for the preparation of programs. Through- 
out the entire world they are prepared by small groupes (brigades) of progran- 
mers each consisting of 5-8 people. The fact is that the derived technology 
is directed to the individual character of their labor. It is no wonder 
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that nearly two-thirds of their labors are spent in the correction of various 
flaws. Moreover, from the tremendous collection of programs only 1-3 percent 
are utilized in practice.” 


“Does this mean that one of the most complex problems which must be resoived 
by cybernetics is the creation of production line software technology?” 


‘Yes, and for that very reason this was one of the basic questions of the 
ist All-Union Conference on Software Technology which was recently held in 
Kiev. Representatives of practically all of the country's primary organiza- 
tions associated with this satter participated in its work. The conference 
outlined a concrete plan of action. 

“A comprehensive research program in this area is being cond.:cted at owr in- 
stitute. In particular, there has been developed an original technique, the 
name of which sounds somewhat strange: ‘R-Technology for the Production of 
Programs." American scientists, when they first became acquainted with this 
innovation, named it according to the first letter of the word ‘Russkaya.' 
It quickly became familiar in many tens of our country's organizations and 
institutions. At our foremost enterprises, where it had already been intro- 
duced, labor productivity of the programmers was increased by approximately 
ten times. And this is not the limit.” 


Doctor in Physicomathematical Sciences, I. V. Vel’bitskiy, discusses this 
innovat ion: 


“Its essence is to ‘teach’ a machine to operate according to a program which 
has been written in the form of a two-dimensional picture or chart. This 
simplifies all stages in the preparation of programs and permits the concen- 
tration of their preparation along specialized technological lines. A com- 
plex program is sub-divided into a number of simple ones, and EVM participates 
in the formulation of each of them. In this manner individual operations are 
simply distributed among a much larger number of people than before.” 


“Therefore, one may form a brigade not from 5-8 programmers, but, let us say, 
a hundred?" 


“Moreover, there develops the capability to form a type of conveyor for the 
production of programs. This new method for their preparation has already 
been applied successfully in the translation from one programing larguage 
to another, the construction of large data reference systems, packages of 
applications programs, automation of editorial-publication operations, etc.” 


“But how does this relate to programmers and their errors?” 
“Firet of all, they are reduced to a minimum thanks to an increase in the 


qm ality of work. Secondly, to catch the errors a debug test unit has been 
created and the EVM, within whose memory there has been stored a large 
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number of test examples, is equipped with necessary periphezal equipment. 
Based on their decision the program is also checked and flaws are graphical- 
ly revealed." 


This new technology is revealing the real possibility to transfer software 
from primitive to industrialized pathways. It will help to resolve more 
quickly the task which was put forward at the 25th Congress of the CPSU to 
develop scientific operators which were directed towards the accomplishment 
and efficient application within the national economy of electronic computer 
technology. 


[371-9082] 
9082 
CSO: 1863 
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USSR UDC 518.5:681.3.06 
A PROCRAM DECK FOR COMPUTER LOAD ACCOUNTING 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 1, Jan/Feb 79 pp 14-17 
manuscript received 11 May 78, after completion 16 Jun 78 


PANSHIN, BORIS NIKOLAYEVICH, candidate in technical sciences, IL'VES, ALEK- 
SANDR RAYDOVICH, engineer, SNIGIREVA, LYUDMILA KONSTANTINOVNA, junior scien- 
tist, Institute of Cybernetics, Ukrainian SSR Academy of Sciences, Kiev 


[Abstract] Software for the first-generation automated accounting system has 
been developed at tne Institute of Cybernetics Ukrainian SSR Academy of Sci- 
ences which consists of the general-purpose COLPACK program deck and two spe- 
cial-purpose program decks. COLPACK covers management of subscribers’ files 
in a computation center, computer loading and user queuing, as well as com- 
plete accounting and record keeping. Its components are correspondingly the 
JOBACCT program for periodic tracking at the transit SUPERVISOR operating 
level, the subscriber file buildup and correction program DKP1FOR, report 
composition and tabulation programs of the DKPl group, and programs for hook- 
up and interaction with remote data processing equipment. Subscriber files 
ABON contain information about and for users, organized according to the 
REGIONAL(1) system with table or catalog control. COLPACK can be used as an 
independent software unit or for development of other software to be used in 
automated computer management systems. It is oriented for disk operating 
systems in Unified System computers. The two special-purpose function-ori- 
ented program decks derived from it are HRONOS for use by higher educational 
institutions and SKOPR for logging completed assignments with a high volume 
of design and planning calculations. Figures 1; references 5 (Russian). 
[396-2415] 
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USSR UDC 681.3.06/14 


PROGRAMMED CONTROL OF CRAPHI©C TERMINALS WITH A DEVELOPED INTERPRETATION 
SYSTEM 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 1, Jan/Feb 79 pp 17- 
19 manuscript received 11 Apr 78 


BUTKOV, YURIY GENNADEVICH, candidate in technical sciences, Institute of 
Engineering Cybernetics, Belorussian SSR Academy of Sciences, Minsk 


[Abstract] Control of stepping terminals is possible either incrementally 
or through a developed interpretor of invariant graphic functions. Here the 
latter system is considered and a typical algorithm of interpretation is ana- 
lyzed, also programmed control of the equipment. Utilization of central com- 
puter resources is evaluated in terms of number of operations and machine 
time, an important objective being efficient distribution of functions be- 
tween the central computer and the terminals on the macrocommand level. The 
latest trend is toward buildup and automation of terminals, with available 
large-scale integration techniques and microprocessor systems, for handling 
more of the operations and thus relieving the central equipment. Figures 2; 
references 3 (Russian). 

[396-2415] 


ISSR UDC 681.142.2+681.3.06 


PROBLEM-ORIENTED ‘TEST' LANGUAGE OF AUTOMATIC SYSTEMS FOR INSPECTION OF 
ELECTRONIC EQUIPMENT 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 1, Jan/Feb 79 pp 20- 
26 manuscript received 3 Mar 78, after completion 1 Jun 78 


PODZIN, ALEKSEY YEGOROVICH, candidate in technical sciences, IBRACIMOV, KAMIL 
SHAYKHULLOVICH, candidate in technical sciences, KORNYA, IVAN KHARLAMPIYEVICH, 
graduate student and KIRILENKO, BORIS ZAKHAROVICH, instructor, All from 
Kishinev Polytechnic Institute, Kishinev 


[Abstract] TEST is a special-purpose dialog language for programming the 
automatic control and inspection of electronic equipment. It covers program 
editing and debugging as well as control of data flow between test object 

and computer in real time or otherwise, also lockup of users’ program files. 
It is designed for easy adaptation to different test objects and automation 
systems, for use with minicomputers (Plektronika-100, M400" and M6000 process 
control computers, or International System computers), fo. aan-system inter- 
action on the whole in the dialog mode, and for inspection of digital as well 
as analog or hybrid equipment. Its syntax is described in the convent ional 
metalanguage notation of contextual-free grammars. Its alphanumeric symbols 


include all letters of the Russian alphabet and of the Latin alprabet as well 
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as the ten Arabic digits and a set of special mathematical signs. With these 
symbols can be formed quantities (variable and constant ones), expressions 
(arithmetic, logic, and comparison relations between quantities), operators 
and program lines. The semantics and the syntax of TEST symbols and expres- 
sions are precisely defined. On an Elektronika-100 computer TEST requires 

a memory of 4K to 28K words capacity, with up to 4095 program priorities 

and maximum length of processed one-dimensional Boolean arrays. References 

5 (Russian). 


[396-2415] 


nese UDC 681.142.2 
SOFTWARE FOR THE 2-MACHINE PDP-11/20--M-400 COMPUTER COMPLEX 


Moscow PROGRAMMIROVANIYE in Russian No 1, Jan/Feb 79 pp 55-62 manuscript 
received 27 Feb 78 


GERCEI, E., GUBAREV, YE. YU., YELIZAROV, O. I., ZHUKOV, GC. P., MEZEI, L.. 
NAMSRAY, YU., OSTANEVICH, YU. M., OSTROVNOY, A. I., SALAMATIN, I. M. and 
KHRYKIN, A. S. 


[Abstract] In physics research it is customary to use minicomputers on Line 
with the test apparatus, for controlling the experiment as well as collecting 
and processing the data. Since an M-400 minicomputer does not have a magnetic- 
disk compiler, which would facilitate and improve the problem solving process, 
it can be coupled to a PDP-11/20 computer with an RT-11 disk system through 

a 30 m long cable and on each end a CAMAC frame with a transmission register 
and a program channel controller hooked onto the respective computer. The 
software necessary for this includes a linkage program common for both ma- 
chines, an M-400 initial loader, an M-400 system driver, a PDP-11/20 program 
interpreter, and an MON-400.SYS monitor for the RT-11 disk system. The link- 
age program consists of a small organizing part and data transmission-recep- 
tion programs, with control codes. PDP-11/20 disks and external equipment 

can thus serve the user of a peripheral M-400 minicomputer, which with a 8¥ 
direct-access memory can operate with FORTRAN-4, ASSEMBL, EDIT, PIP, DUMP, 

or some other program processor. It is possible to transmit 4000 words/s 

over the connecting cable, with an RT-11 file system. A limitation of such 

an arrangement is, nowever, a natural reduction of the PDP-11/20 memory 
available by the portion needed for the program interpreter and the buffer. 
Also the machine time for a program will be inevitably longer than with each 


computer connected to its magnetic-disk compiler. Figures 3; references 7: 
4 Russtan, 3 Western. 
[401-2415] 
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nean UDC 681.3.06 


EXPERIENCE WITH MEASUREMENTS AND ADJUSTMENTS MADE ON THE OPEPATING SYSTEM OF 
A UNIFIED-SYSTEM COMPUTER 


Moscow PROGRAMMIROVANIYE in Russian No 1, Jan/Feb 79 pp 63-72 manuscript 
received 6 Jan 78 


VINICHENKO, A. I., GURIN, N. N., KOGAN, YA. A. and LYAPICHEVA, N. G. 


[Abstract] Measurements and adjustments were made on a YeS-1022 computer 

with the aid of the “protokol"” measuring system, the latter consisting of an 
instrument monitor ATOM for measurement of the functional parameters and a 
measured-data processing subsystem POST. The computer had been equipped with 
a 256 K memory, one multiplex and two selector channels, punch-tape and punch- 
card input-output devices, an alphanumerical printer, a console typewriter, 
four magnetic-tape compilers and three magnetic-disk compilers. The measure- 
ments were organized so as to cover static and dynamic performance character- 
istics of the operating sytem, magnetic-disk utilization parameters and activi- 
ty of data libraries. An analysis of the results indicates the feasibility of 
improving those characteristics and correspondingly increasing the computer 
capacity by proper redistribution of data arrays and by corrective adjustment 
of in-house modules and tables. The original operating system was then modi- 
fied accordingly, with the result of an approximately 25 percent shorter ma- 
chine time for 19,000 data exchanges with a magnetic disk along either of 

two routes. Now the "protokol” system is being further developed for testing 
other components of the operating system of a YeS computer. Figures 7; tables 
5; references 7 (Russian). 

[401-2415] 


"SSR UDC 681.3.06 


EXPERIENCE WITH THE USE OF THE PRIZ-32 SYSTEM IN GENERATING APPLICATION PRO- 
GRAM DECKS FOR AN AUTOMATIC DESIGN SYSTEM 


Moscow PROGRAMMIROVANIYE in Russian No 1, Jan/Feb 79 pp 73-79 manuscript 
received 9 Jan 78 


CRIGORENKO, V. P., SAAN, YU. P. and SOTNINOVA, N. S. 


[Abstract] The instrumental programming system PRIZ-32 has been used in 
generating application program decks for an automatic design system. A typi- 
cal achievement is the first-generation automatic design system used at the 
NII TEZ (Scientific Research Institute at the Tallin Electrical Equipment 
Manufacturing Plant) imeni M. I. Kalinin for power semiconductor devices. 
Here the PRIZ-32 system integrates special-purpose decks for device simula- 
tion, general-purpose decks for nonlinear programming, decks for statistical 
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simulation and analysis, decks for optimal synthesis, decks for solution of 
multicriterial problems, and service decks for machine graphics and alphanu- 
merical display. Each of these decks consists of a modular deck field with 

a hierarchical structure and a deck monitor or control program, is suitable 
for either complete or partial generation of a problem solvine program and 

its description in the input language, and is also modifiable and expandable. 
Input languages are generated by expansion of the base language in the UTOPIS’ 
system. The decks in this PRIZ-32 system are generated in four stages: defini- 
tion of the class of problems to be solved, construction of a model of the ob- 
ject domain, composition of program modules, debugging and trial run. This 
technique is well illustrated in the typical DIOD program deck for simulating 
a power diode and optimization. The PRIZ-32 system has been realized on a 
Minsk-32 computer, with two 16 K memory cubes and a magnetic-disk YeS-5054 
auxiliary storage. References 14: 8 Russian, 6 Western. 

[401-2415] 


USSR UDC 681.142 
PARALLEL DATA PROCESSING, PROGRAMMING, COMPUTING METHODS, COMPUTER SYSTEMS 


Moscow IZVESTIYA AKADEMII NAUK SSSR, TEKHNICHESKAYA KIBERNETIKA in Russian 
No 2, Mar/Apr 79 pp 116-151 manuscript received 6 Jul 78 


GOLOVKIN, B. A., Moscow 


[Abstract] The article systematizes methods and means of parallel data pro- 
cessing: parallel programming, parallel computing methods and parallel com- 
puter systems with consideration of numerous schemes of classification of 
the correspond!ng methods and equipment. The systematization is a refine- 
ment of versions proposed by the author in 1976 and 1977 in reports to sci- 
entific conferences of the Moscow Physicotechnical Institute. The enumera- 
tion and structure of the systematization in the area of computing methods 
correspond to the system used in "Computing Reviews." The survey contains 
four main divisions. The first division covers monographs, collections and 
comprehensive reviews in various areas of parallel processing. The second, 
third and fourth divisions examine parallel programming, computing methods 
and computer systems respectively. Each division begins with a listing of 
the literature. In some instances the references are to surveys, rather 
than to primary sources, which can be found from referring to the surveys. 
The literature covers the period up to mid 1977. Figures 1; references 433: 
160 Russian, 5 Polish, 268 Western. 
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— UDC 681.3.06 
PPALIZING A DYNAMIC ALLO ‘ATION OF THE MAIN MEMORY IN FORTRAN 


Moscow PROCRAMMIROVANIYE in Russian No 2, Mar/Apr 79 pp 68-72 manuscript 
received 10 Feb 78 


BOYARSHINOVA, I. A., KARPENKO, S. N. and KUZIN, S. G. 


[Abstract] FORTRAN does not have the obviously needed apparatus for dynamic 
allocation of the main memory in generating large program systems. Here a 
method of realizing this is described which utilizes the characteristics of 
data transmission through an apparatus of factual-formal parameters, rather 
than using a preprocessor with an expanded FORTRAN language or using the 
available FORTRAN language with identification of each data array by its 

shift relative to some global array. The proposed method involves t!=: use 

of a unified table of factual parameters with an inner domain ~f formal pa- 
rameters, which needs editing or correcting while the main program runs, and 
adjustment of the absolute FORTRAN module. Identification of a data array by 
the standard procedure on the basis of its individual identifier, rather than 
through the COMMON block, is thus possible. The method is applicable with 

any translator from FORTRAN and its specific implementation will depend on 

the particular translator used. It has already been implemented in the DUBNA 
BESM-6 high-speed computer (FORTRAN-CERN and FORTRAN-GDR), with a table cor- 
rection program CALL, for problems whose solution requires processing of large 
data volumes. It is now being adapted for use in Unified System YeS computers. 
References 8: 5 Russian, 3 Western. 

[403-2415] 


USSR UDC 681.142.2 


"SONEYA' SYSTEM OF PROGRAM DEBUGGING BASED ON THE USE OF A LIMITED NATURAL 
LANGUAGE 


Moscow PROGRAMMIROVANIYE in Russian No 2, Mar/Apr 79 pp 84-89 manuscript 
received 14 Nov 77 


BELYAKIN, A. M., ZAN'KO, S. F., MEDVEDEV, V. I. and YAKHONTOV, V. N, 


[Abstract] SONEYA translates the description of a program debugging algo- 

rithm written in a subset of the Russian language, which is a limited natural 
language, into a debugging program in the TESTRAN M-220 programming language 
and thus resembles GENIE for translating from English into FORTRAN, It con- 
sists of four functional blocks for respectively a morphological analysis, a 
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syntactic analysis, a semantic analysis of the problem, and formulation of 
the results in TESTRAN. The sequential mode of processing has been selected 
for technical reasons, despite the arising difficulties due to possible an- 
biguities, because of the limited capacity of the M-220 computer memory. The 
morphological block identifies words, the syntactic block extracts the mini- 
mal components of a statement, the semantic block conceives the meaning of a 
text. TESTRAN, a program corresponding to the semantic representation, is 
generated in the assembler. SONEYA is written in the macroautocode of an 
M-222 computer with an 0S-4/200 M operating system, the volume of programs 
and data structures being 3000 fundamental statements. Concepts of struc- 
tural programming have been incorporated in this system, and experience so 
far has proved it out. It is much more convenient than formal languages, 
especially to first users who do not know the language yet. Mistakes are 
mainly due to ignorance of program debugging techniques and hardly due to 
exceeding the language limitations. Figures 2; references 9: 3 Russian, 6 
Western. 

[403-2415] 


USSR UDC 621.6434519.5+681.3] :658.512.6 
SOFTWARE FOR A SUBSYSTEM FOR PROCESSING OF ORDERS FOR PIPE PRODUCTION 


Kiev MFKHANIZATSIYA I AVTOMATIZATSIYA UPRAVLENIYA in Russian No 2, Apr/Jun 
79 pp 17-20 manuscript received 10 May 78 


KUZNETSOV, B. A., candidate in Technical Sciences, SERCEYEV, V. V., candidate 
in Feonomic Sciences, and SLABAYA, L. A. and KUDRYAVTSEVA, 0. P., engineers 


[Abstract] A software system has been written for processing of orders for 
pipe production. Each function of the system, including input, printout, 
cross checking and testing is performed by one or more programs written in 
PL/1. Flow charts are presented for the phases of information input from 
orders and composition of control documents based on orders. The software 
is written to run under the YES DOS on an YeS-1022 or M-4030 computer. 
Figures 2. 

[374-6508] 
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ssp UDC 331.015.11:621.9.06-529 


PRINCIPLES OF CONSTRUCTION OF A LANGUAGE AND SUBSYSTEM FOR RECEPTION OF 
INPUT INFORMATION IN AN AUTOMATED PROGRAMMING SYSTEM FOR NUMERICALLY CON- 
TROLLED MACHINE TOOLS 


Kiev MEKHANIZATSIYA I AVTOMATIZATSIYA UPRAVLENIYA in Russian No 2, Apr/Jun 
79 pp 20-24 manuscript received 2 Jan 793 


PLYKIN, V. D., engineer 


[Abstract] Compilation of problem-oriented languages in automated prorramming 
systems is based on checking of the observation of grammatical rules con- 
version of the data to the system's processor language. The compiler not 
oriented toward the semantics (sense) of instructions, which makes it <ciffi- 
cult, sometimes impossible, for the syster itself to make technological deci- 
sions. The conceptual approach, based on combining information elements into 
an organic whole by creation of a data base by means of semantic grids common 
for all elenents, allows the task of representation and processing of input 
information tc be radically changed. Syntactic analysis and compilat‘on are 
preceded by semantic analysis, which then controls syntactic analysis based 
on the sense of each statement. Results are presented from studies related 
to the construction of an input language and subsystem for the "Vikhr'” sys- 
tem, used to program drilling and boring operations on numerically controlled 
machine tools. A structural-functional diagram of the input subsystem is pre- 
sented. The system runs on a Minsk-32 computer plus a Minsk-1560 and an RP- 
101 or T-63 terminal. The system was tested and found to provide a flexible 
means of communication between the technologists and the system in the pro- 
cess of planning 4¢* all leveis of decision making. The time required for 
technological preparation of the machine tool has been reduced by a factor 

of 8 to 10. Transition to the YES series of computers should make the system 
still more effective. Figures 1; references 5 (Russian). 

[374-6508] 
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USSR UDC 681.327.2 
DEVICE FOR CONVERSION OF A MACHINE ALPHABET TO A VISUAL ALPHABET 


Kiev MEKHANIZATSIYA I AVTOMATIZATSIYA UPRAVLENIYA in Russian No ?, Apr/Jun 
79 pp 48-50 manuscript received after completion 20 Jul 78 


covorov, V. S., and GCORBUNOV, A. C., candidates in technical sciences 


[Abstract] The principles used to transform information from machine lan- 
guage to a form convenient for visual perception, such as the human language 
alphabet, may be either structural or algorithmic. This article describes 

a device, made entirely of standard microcircuit:,. cr transformation of in- 
formation represented in binary language to alphanumeric characters displayed 
on a CRT. Pulses generated by the binary code in the device vector the imag- 
ing beam of the CRT to produce each of the elements of each letter. An ex- 
perimental model of the device demonstrated that it can operate raipdly 
enough that the speed-limiting factor is the luminophor of the CRT, not the 
vector-forming circuit. Figure 1; references 2 (Russian). 

[374-6508 ] 


USSR UDC 681.3.06.62 


CHARACTERISTICS OF DIALOG INTERACTION BETWEEN PROGRAMMERS AND A PROCESS COM- 
PUTER DURING THE DESIGN OF CONTROL PROGRAMS 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 3, May/Jun 79 pp 34- 
40 manuscript received 30 Aug 78 


LIPAYEV, VLADIMIR VASIL'YEVICH, doctor in technical sciences; MINAYEV, 
MIKHAIL ALEKSANDROVICH, engineer, CHICHICIN, ANATOLIY BORISOVICH, senior 
scientific research worker, Moscow 


[Abstract] Problems of dialog interaction between programmers and 4 process 
computer are considered which arise during the design of complex control 
software. A system in the YaUZA-6 larzuage for automation of programming 

and debugging is assumed to be available. The main problem is to provide 

the means of man-machine communication which will maximize the programmers’ 
productivity. Accordingly, the interaction process and its components are 
analyzed, with emphasis on the operational immediate-response characteristics 
of the dialog. The throughput capacity of dialog equipment is estimated on 
the basis of known computer loading and performance parameters. Economy of 
the input data volume is an important factor and algorithmic languages such as 
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Yal'7A-6 are found to require 30-40 percent fewer symbols than the aseenubly 
language. A further aspect of programmer-computer dialog are the dynamics 

of the design process, characterized by the timing relation between its three 
phases: problem formulation and preparation on carriers for data input, fol- 
lowed by execution of control, translation and debugging, with subsequent 
analysis of the results. Computer terminals for use by programmers must be 
built and laid out according to requirements based on these considerations, 
not too stringent so as not to increase the complexity of equipment without 
improving the programmers’ productivity. Figures 2; tables 1; references 9: 
/ Russtan, 2 Vestern. 

[421-2415] 


USSR UDC 658.012.011.56:681.3.06 


A LIBRARY OF PROCRAMS AND ALGORITHMS FOR RECURRENT SIMULATION OF OBJECTS AND 
PROCESSES IN REAL~TIME SYSTEMS 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 3, May/Jun 79 pp 40- 
44 manuscript received 13 Jul 78 


TIMOFEYEV, BORIS BORISOVICH, academician, UkrSSR Academy of Sciences, SSR, 
BEREZOVSKIY, OLEC ALEKSEYEVICH, engineer, USHAKOV, VIKTOR ALEKSANDROVICH, 
engineer, All of Institute of Automation, Kiev 


|Abstract] A library of programs and algorithms has been compiled for auto- 
mated system of management of technological processes (ASUTP) in metallurgy 
and for recurrent construction of adaptive mathematical models in real time. 
It has a modular structure and is designed for use in standard M6000, M7000 
and SM(International System)-1 minicomputer software with real-time operat- 
ing and disk operating systems, also :ith automatic patent service systems. 
Fach Library procedure is represented by subprograms in four possible ver- 
sions written in FORTRAN or MNEMOCODE. The library contains application, 
inspection and auxiliary subprograms for scalar-vector identification of 
processes in terms of polynomial relations between input and output variables, 
linear with respect to the determining parameters. The use of this library 
for solving identification problems with available subprograms is illustrated 
by two typical examples with one output and respectively one and three inputs. 
The space-time characteristics of identification subprograms as well as the 
space characteristics of matrix-algebra subprograms are also shown. Tables 

2; references 11: 6 Russian, 5 Western. 

[421-2415] 





USSR UDC 681.3.06.51 


PROBLEMS IN DEVELOPMENT OF A PROCRAM DECK FOR TRANSPORT OBJECTS CONTROL IN 
REAL TIME 


Kiew UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 3, May/Jun 79 pp 49- 
51 manuscript received 31 Now 77; after completion 12 Dec 78 


BURIMENKO, YURIY IVANOVICH, candidate in technical sciences, State University, 
Odessa, KATS, ANATOLIY ISAAKOVICH, engineer, Computation Center of the Danube 
Steamship Fleet (Iemail) 


[Abstract] Past experience in development of application program decks was 
utilized for programming the control of vehicles in real time, such a control 
requiring careful synchronization of the computation process with the actual 
control process and ensuring the fastest possible response to input informa- 
tion. The deck has a modular structure, each set of modules containing the 
mathematical models of problems of a certain class and respective resolvent 
models. The deck includes a data base, the operating conditions, a library 
of efficient solutions, a situation similarity estimator, an operating pro- 
gram, and a monitor which consists of a problem class analyzer, a program 
generator and a program optimizer. Special provisions are made for driver- 
computer dialog and, if necessary, transfer of the control to the driver. 
The deck has been checked out on a model problem, namely in optimizing the 
motion of a steamship complex on the basis of a seventh-order system of non- 
linear differential equations describing this motion approximately. This 
deck represents the beginning of a new trend in control of transport objects 
in real time. Figures 2; references 4 (Russian). 

[421-2415] 


USSR UDC 681.3.06./% 
CONTROL OF ALPHABETS IN ‘COBOL" 


Kiev UPRAVLYAYUSHCHTYF SISTEMY I MASHINY in Russian No 3, May/Jun 79 pp 57- 
61 manuscript received 22 Sep 77, after completion 17 Feb 78 


PERVIN, YURTY ABRAMOVICH, candidate in technical sciences, Computation Center, 
Siberian Division of the USSR Academy of Sciences, Novosibirsk 


[Abetract! Control of alphabets, rather than a single international alpha- 
bet, is a feasible solution to the problem of data integration and standardi- 
zation on a universal scale. High-level languages (foremost among them the 
COBOL programming language) are preferable for this purpose. Here the ef- 
fectiveness of COBOL in handling of multialphabetic programs is demonstrated 
on the basis of a compatibility analysis in the typical case of programs 
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written Im its Russian version for two different computers such as the Minsk- 
1? and a Unified System YeS machine, an alphabet being regarded either as a 
principal sequence in data storage or as a set of letters in data processing. 
standard COBOL allows for specification and transformation of alphabets to 
ensure interchangeability of programs. Much of the software for control of 
alphabets is novel and subject to modification, which gust be considered in 
further development of standard COBOL. References 6: 4 Russian, 2 Western. 
[421-2615] 


USSR Upc 681.3.48./14 
ALLOCATION OF MICROCOMMANDS IN A CONTROL MEMORY 


Kiew UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 3, May/Jun 79 pp 73-78 
manuscript received 20 Jan 78, after completion 18 Sep 78 


SKORUBSKITY, VLADIMIR IVANOVICH, candidate in technical sciences, and EKALO, 
YURIY VLADIMIROVICH, graduate student, Leningrad Institute of Precision 
Mechanics and Optics 


[Abstract] Allocation of microcommands and formation of address fields in 
a read-only memory which realizes programmatic control are a problem which 
arises in automation of sicroprogramming, even with the use of meta-assen- 
blers, for the design of digital systems. Here the mechanism of addressing 
is examined in terms of admissable and unconditional transfers between sicro- 
commands from one address to another. Sequential allocation, an efficient 
method of minimizing the allocation functional, is demmstrated and then 
applied to 4 most common task: increasing a certain digit in the address 
register by one. In a full address field, where microc mmand chains of un- 
conditional transfers can be formed, the conventional wave algorithm is used 
for finding the shortest path and, in the case of uncond(tional transfers 
with constraints, the admissible sequence of such transfers. With the aid 
of a Unified System YeS-1022 computer, an optimum allocat;on can be achieved 
within 10 minutes. Figures 3; references 5: 4 Russian, 1 Western. 
[421-2415] 
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F. Automated Design and Engineering 


COMPI'TERS USED IN ELECTRONIC DESICN 
Kiew PRAVDA UKRAINY in Russian 22 Mar 79 p 2 


[Article by S. Volotkovsekiy, honored ecientist and engineer of the Ukrainian 
SSR, Professor and Doctor in Technical Sciences: “Design Computers”) 


[Ter.] Co-workers of the State Design Institute "Elektrotyazhkhiaproyekt” 
[Heavy Chemical Design Electronics] (Dnepropetrovsk)--one of the country's 
leading industrial enterprises in the development of electronic design--have 
proposed a system for automated “sign of industrial electronic equipment. 
EVM [electronic computers] are «eed in the search for the best design-plann ing 
solutions. With its help the best engineering concept, the best structure 
and layout and, finally, the best features are selected. The quality of de- 
signs formulated from the most preferable solutions improved dramatically 

and the budgeted cost for construction was reduced. 


The design documentation performed on an EVM has been used in the assembly 
of the electronics section of industrial enterprises in Dnepropetrovsk, 
Krivoy Rog, Nikolpol’ and Novomoskovsk. 


[774-9082 1 
908? 
cso: 1863 
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ISSR upc 65.015.13 


LANGUAGE FOR DESCRIPTION OF TOPOLOGICAL LARGE-SCALE-INTEGRATION CIRCUIT 
DRAWINGS 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 1, Jan/Feb 79 pp 66- 
59 manuscript received 18 Jul 77, after completion 23 Jan 78 


LEVONEVSKIY, FEAIXS DMITIYEVICH, engineer, ULYBIN, BORIS NIKOLAYEVICH, engi- 
neer, SHENDFROVICH and YURIY IOSIFOVICH, candidate in technical sciences, 
“Svetlana” Leningrad Association of the Electronic Industry 


|Abstract] YATOP (Language for Description of Topological LSI Circuit Draw- 
ings) ts designed for circuit photolithography using a grid or rectangular 
coordinates, with two alternative data presentations: either in a fixed 
format where each punchcard contains two instructions (or only one) consist- 
ing of six 6-symbol fields each, or in a variable format where each punch- 
card contains a whole number (up to ten) of instructions separated by semi- 
colons and the fields in each instruction are separated by commas. The se- 
mantics of basic metalinguistic variables apply here ard the syntax is based 
not on recurrent descriptions but on a hierarchical layout of topological 
elements to arbitrary depths. The translator, synthesized on a BESM-6 high- 
speed computer, performs a lexical analysis and transforms all instructions 
to the fixed format so as to facilitate a subsequent syntactic analysis. It 
furthermore detects errors of five categories: lexical ones due to use of 
symbols inadmissable in YATOP, syntactic ones, semantic ones due to excur- 
stons of topological elements beyond the drawing, pragmatic ones due to opera- 
tion of the translator beyond the program limitations with regard to storage 
capacity, and pathological ones due to either translator faults or not anti- 
cipated operating conditions. YATOP and its translator have already been 
used for computer-aided design of p-type and n-type devices with 10*%-scale 
integration on a chip, with the processing time equal to only one fifth of 
the commercial design time. Figures 2; references 3: 2 Russian, 1 Western. 
[396-2415] 
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USSR UDC 621.3.049.75.001.2-52:681.51:510.5 
PROBLEMS IN PACKAGING AND LAYOUT OF DIGITAL CIRCUIT COMPONENTS 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 1, Jan/Feb 79 pp 70- 
73 manuscript received 18 Aug 77, after completion 30 Jan 78 


MEDVEDEV, ALEKSANDR SEMENOVICH, engineer, Moscow; SHTEYN, MARK YELIZAROVICH, 
candidate in technical sciences, Moscow 


[Abstract] In the automatic design of integrated-circuit devices on printed- 
circuit boards the complexity of problems and the volume of calculations often 
require that packaging and layout be treated separately. The respective al- 
gorithms are usually optimized each according to one criterion, a favorite 
layout optimization criterion being the minimum number of interconnections, 
but the optimum solution of both problems does not necessarily yield the 
optimum overall solution. Here a method of simultaneous packaging and layout 
is proposed, applicable to digital circuits, namely sequential optimization 
of the end result on the basis of several mutually reconcilable criteria 
which take into account routing requirements and constraints. The input in- 
formation needed for automatic design of such systems is the electrical cir- 
cuit diagram on the elementary AND/OR/NOT logic level. The packaging-and- 
layout algorithm encompasses five steps: parallel packaging of closely 
coupled components, packaging of compatible components coupled through single 
circuit stages, layout of the IC skeleton with the components thus far pack- 
aged, final packaging and layout of components not included in this skeleton, 
and minimizing the total length of interconnections. The algorithm has been 
programmed on M220, BESM-6 high-speed, and Unified System YeS-1022 computers. 
Figure 1; references 4 (Russian). 

[396-2415] 


USSR UDC 681.3.48./48 
AUTOMATED DESIGN SYSTEM FOR MACHINE CONSTRUCTION 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 1, Jan/Feb 79 pp 73- 
76 manuscript received 9 Feb 78, after completion 10 Jul 78 


PODONOV, STANISLAV BORISOVICH, candidate in technical sciences, Institute of 
Cybernetics, Ukrainian SSR Academy of Sciences, Kiev 


[Abstract] SAPR-M is an automated design system which operates in the dialog 
mode. It plots and modifies (by shifting, rotating, scaling, etc) plane ob- 
jects on a graphic display screen, it describes the technology of parts fab- 
rication and treatment, it prepares and checks programs for direct digital 
control of machine tools, it can easily incorporate and execute users’ 
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programs, and it also generates and processes system-wide data bases with 
design information. These tasks are performed with the aid of a minicomputer 
with graphic and alphanumeric display and printout. Automated design is exe- 
cuted in a combination of two languages: one based on a regular grammar or 
the “3” grammar and realizable with an optical keyboard, one based on a con- 
textual-free grammar of a "2" grammar and realizable with a functional key- 
board. The hardware of this system includes a large main computer and sev- 
eral satellite minicomputers, in a hierarchical arrangement, also a control 
processor, a linguistic processor and a data-base control system. The soft- 
ware consists of a data base, an operating program, a deck of application pro- 
grams and a graphic data deck. Figures 2; references 9: 5 Russian, 4 Western. 
[396-2415] 


USSR UDC 662.74.001.1 
USING COMPUTERS IN PLANNING AND SUPERVISING PROJECTS 
Moscow KOKS I KHIMIYA in Russian No 7, 1979 pp 34-35 


SHAPOVAL, YU. G., ZAMULA, V. G., CHALYY, G. YA., GLUSHCHENKO, V. N., KASHCHA, 
A. 1. amd KRYZHANOVSKIY, A. N., State All-Union Institute for the Design and 
Planning of Establishments of the By-Product Coke Industry 


[Abstract] The article gives a brief outline of the organization of auto- 
mated systems for planning and management of projecting based on the manage- 
ment system set up at the State Al!-Union Institute for the Design and Plan- 
ning of Establishments of the By-Product Coke Industry in 1977 (Ciprokoks). 
This system was introduced for the purpose of optimizing the plan of this 
institute. This example shows that modern computer facilities and mathemat i- 
cal methods of planning rtojects enable optimization of production plans, 
which in turs brings about favorable conditions for smooth operation of the 
design organiz.tion and output of high-quality technical documentation. The 
automated system can be put to successful use in a comprehensive design in- 
stitute where the job list of planned facilities is relatively stable. Tig- 
ure l. 

[334-6610] 





USSR UDC 002.5 
AUTOMATION OF EXPLORATORY DESIGN 
Moscow VESTNIK AKADEMII NAUK SSSR in Russian No 7, Jul 79 pp 42-48 


CLUSEKOV, V. M., academician, MYASNIKOV, V. A., doctor in technical sciences 
and POLOVINKIN, A. I., doctor in technical sciences 


[Abstract] New products are found to be more defective than analogous older 
ones, mainly due to their greater complexity, and their defectiveness tends 
to increase with time so as to pose a serious problem of quality control. 
This problem has largely to do with the nature of exploratory design, i.e., 
with the formulation of functional requirements which new products or engi- 
neering systems are to meet as well as with the methods of their realization 
during the invention and feasibility study stage of development. There are 
two main factors detrimentally affecting the product quality at this stage: 
the steadily growing complexity of the scientific-technical environment, an 
approximately tenfold increase of the complexity indicators every 10 years, 
and following that the increasing number of individuals engaged in the de- 
velopment process. In order to minimize the defectiveness at this stage and 
thus avoid dire consequences in later stages, attempts are made to optimize 
exploratory design and automation is meant to facilitate this. The basic 
three types of problems of exploratory design are: selection of the operat- 
ing principle on the basis of physical laws and phenomena, selection of the 
most rational engineering solution for implementation of this principle, and 
selection of the best tecanical parameters. The methods of exploratory de- 
sign involve, corresondingly, analysis followed by synthesis and opt imiza- 
tion. The development of such methods in the USSR is both engineer and com- 
puter oriented, in parallel tracks, with over 40 heuristic methods having 
already been formalized and programmed for either design mode. The next 
step is automation of exploratory design and its integration, as a special- 
purpose subsystem, in an automated design system. Activities in this direc- 
tion include development of the "Proyekt" dialog system at the Institute of 
Cybernetics (Academy of Sciences of the Ukrainian SSR) and development of a 
software complex with necessary storage hardware at the Mariinsk Polytechnic 
Institute, Still necessary are building the first experimental integrated 
subsystems, further progress in methods of synthesis, construction of mathe- 
matical models, standardization of special-purpose software, buildup of 
fixed informational resources and automation of their processing, and devel- 
opment of procedures for budgeting, designing, and using an exploratory-de- 
sign subsystem. 

[381-2415] 











II. ECONOMIC APPLICATIONS 


A. General Treatment 


NFW AUTOMATED MANAGEMENT SYSTEMS IN UKRAINIAN SSR 





Kiev MEKHANIZATSIYA I AVTOMATIZATSIYA UPRAVLENIYA in Russian No 2, 1979 p 3 


[Excerpt] During 1976-1978 in the Ukrainian SSR 163 automated management 
systems (ASU) of various types vere put into operation and 32 additional ASU's 
received further development. During the same period the total computer power 
in the republic increased by a speed of 34.66 million operations per second. 


COPYRICHT: UkrNIINT1, 1979 


CSO: 1863-P 
(14) 
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TECHNICAL, ECONOMIC INFORMATION CLASSIFIERS, UNIFIED DOCUMENTATION SYSTEMS NOTED 
Moscow STANDARTY I KACHESTVO in Russian No 4, 1979 pp 3-6 


[Article: “All-Union Technical and Economic Information Classifiers and 
Unified Documentation Systems--an Important Means of Improving the Effectiveness 
of Automated Management System (ASU) Punct ioning"] 


[Excerpt] For the effective functioning of all automated management system (ASU) 
there must exist unified information support, which not only makes it possible 
to solve specific problems within the scope of individual ASU's, but also 

to exchange information between them, i.e., creates the prerequisites and 
conditions for the interaction of ASU's of different spheres and levels with 

one another. In other words, information compatibility of ASU's must be 
achieved as one of the conditions for their integration and unification. 


At this stage the unified information support of ASU's is represented by the 
Unified System of Classification and Coding of Technical and Economic Informa- 
tion (YeSKK TEI), which includes the group of all-Union classifiers of technical 
and economic information (OK TEI's), and by unified documentation systems 
(USD's). 


OK TEI's and USD's have been created during the years of the Ninth and elapsed 
years of the 10th Five-Year Plan periods under the scientific and methodological 
guidance of Gosstandart [State Committee for Standards] and, with its direct 
participation, by the USSR Gosplan, the USSR TsSU [Central Statistical Board], 
the USSR Gossnab, and ministries and departments. 


Having taken part in work relating to the creation of the YeSSK and USD's 
are a total of 530 organizations and mere than 100 ministries and departments. 


In Gosstandart the performance of work in this area has been entrusted to the 
All-Union Scientific Research Institute of Technical Information, Classification 
and Coding (VNIIKI). 


For the purpose of carrying out a unified technical policy with regard to the 
classification of technical and economic information and the unification of 
documentation in industries and Union republics, ministries and departments 
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have appointed more than 120 head organizations for OK TEI's and USD's, the 
list of which has been approved by Gosstandart. 


As of the present time 23 all-Union classifiers with a total capacity of more 
than 20 million items have been developed and approved. They include classi- 
fiers of various kinds of information, in particular: che All-Union Classifier 
of Industrial and Agricultural Products (OKP); a group of classifiers for work 
and services related to the manufacture of products in industrial sectors and 
in agriculture, as well as in non-production sectors; a series of all-Union 
classifiers reflecting the structure of the national economy, in particular, 
of sectors of the national economy, and of loading and unloading stations in 
various forms of transportation; classifiers for natural and labor resources, 
e.g., an OK |all-Union classifier) for minerals and subsurface waters; all- 
nion classifiers of information on personnel; of educational fields of spe- 
cialization; of worker's trades and of jobs of office workers and of wage 
categories; a system of symbols for units of measurement, etc. 


All-Union classifiers represent systematized lists of designations of similar 
items (with regard to each type of classification) with the code. assigned to 
then. 


For the purpose of maintaining all-Union classifiers in a trustworthy state, 
of introducing changes and additions in them efficiently, as well as of 
furnishing in good time the national economy with reliable and complete in- 
formation on the structure and content of OK TEI's, the automated management 
system (the ASVOK TEI [Automated System for the Filing of all-Union Classifi- 
ers of Technical and Economic Information]) has been created, the first phase 
of which was put into industrial service in 1975. The ASVOK TEI includes in 
its network of users more than 120 head organizations appointed by ministries 
and departments of the USSR and Union republics. 


The YeSKK has established unified principles and methods for the formalized 
representation of information for purposes of the broad application of computer 
technology in the processing of thie information. 


For the purpose of ensuring this unity, as well as for establishing unified 
means of introducing OK TEI's into the national economy, VNIIKI has developed 
and Gosstandart has approved a group (more than 40) of organizat ion-method 
documents on the creation, management and introduction into ASU's of all- 
Union classifiers, together with unified documentation systems. 


Simultaneously with OK TEI's, 16 unified documentation systems have been 
created. Some of them are named in the appendix. 


These documentation systems include basic State standards, on the basis of 
which ministries and departments have developed sete of unified forms for 
documents (as many as 4000 forms) included in the All-Union Classifier of 
Management Documentation (OKUD). 
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The most important of the all-Union classifiers is the all-Union classifier 

of industrial and agricultural products, which includes as many as 10 aiilion 
items and is the most complex in terms of structure and the most extensive 

in volume. It consists of the higher classification groupings (the VKC OKP's 
[higher classification groupings of the all-Union classifier of industrial and 
agricultural information]—as many as 60,000 items) and of industrial divisions 
in the complete (assortment) nomenclature. On its basis has been created the 
general classifier of industrial and agriculcural products of CEMA member 
countries (the OKP SEV) numbering more than 40,000 items and enabling inter- 
action with national classifiers of CEMA member countries in the solution o! 
problems of socialist economic integration. 


In light of requirements relating to improvement of all kinds in the operation 
of the control apparatus for the purpose of solving the problem of combining 
the achlevements of the scientific and technological revolution with the 
capabil ties of a society of advanced socialism, of special importance has 
become che unification of managerial control documentation. The creation of 
this system is aimed at regulating the drafting and utilization of managerial 
contro!’ documents, at employing office equipment and computer technology in 
processing the information contained in them, and at the same time at improving 
the work of the machinery of State. 


In the defining of key trends in the further development of USD's, provision 

is being made for enabling the reciprocal exchange of unified documents on 
machine media and through communications channels between ASU's and Vis's 
[computing centers] of different levels, for the development of new technical 
standard and instructional and methodological materials containing the key 
requirements for documents on machine media, and for the performance of work 
based on State standards with regard to the unification of industrial documenta- 
tion, taking into account its utilization in RASU's [republic automated manage- 


ment systems], OASI''s [automated sector management systems] and AS'?'s fauto- 
mated enterprise management systems], and coordination with existing unified 
erms for documents on the tnterindustrial level. 


Under way at the present time is the introduction of OK TEI's and USD's into 
the country’s national economy. It is being carried out in keeping with 
Gosstandart's decree of 1 Dec 77, “Regarding Progress in the Introduction and 
Further Advance of All-Union Classifiers of Technical and Economic Information 
and Unified Documentation Systems.” 


The key methods and systems document in the performance of this job by ministries 
and departments is the general procedural instructions for the introduction of 
USD's and OK TEI's to be used in ASU's (RDMU 61-75), developed by VNIIKI and 
approved by Gosstandart. 


Gosstandart's decree directs USSR and Union republic ministries (departments) 
and the head organizations for OK TEI's and USD's appointed by them to fulfill 
a set of specific goals. For example, called for are the following: the 

need for ministries and departments to issue directive documents (orders and 
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Jecrees) with evolved plans for systems engineering measures relating to the 
introduction of OK TEI's and USD's; the entry into service of industrial 
(departmental, republic) systems for the management of all-Union classifiers 
and unttted documentation systems, based on individual regulations created 
with reference to standard regulations approved by Cosstandart; the appoint- 
ent of bead organizations for the introduction of OK TEI’s and USD'« at 

m unprecedented pace, for purposes of further extending their know-how to 
other organizations and enterprises of the industry (republic); and the 
arrangement for departmental (industrial, republic) supervision over the intro- 
duction of OK TEI's and USD'’s in keeping with the standard instructions of 
Gosstandart (RDTI 78-76). 


By the introduction of USD’s and OK TEI's is meant the following: 


The employment in the ASU's of USSR and Union republic ministries (departments) 
ind in organizations which are subdepartments of them of unified forms of 
documents developed on the basis of State standards for USD's or established 

in these State standards. 


The employment of OK TEI's for coding input and output information for purposes 
of ensuring intormation compatibility of interacting ASU's of different levels 
(ASUP's, ASU's for associations, OASU's, ASU's for departments, the ASPR [ auto- 
mated system for planning calculations], the ASCS [automated system 

for State statistics], etc., RASU's and groups of ASU's joined together on 

an organizational basis). 


For the purpose of achieving information compatibility of these ASU's, the 
following possible means have been provided for introducing OK TEI's into 
existing systems and ones to be created: direct utilization in the solution 
of problems; the employment of recoding tables (translators) establishing 
consistency in OK TEI and intrasyst-~ classifier codes at the input and output 
of an ASU; and the combined utilization or IK TEI's and intrasystem classifiers 
with the employment of recoding tables (translators). 


The general introduction of OK TEI's and USD's has been preceded by a number 

of preparatory measures, such as the issuing of all-Union classifiers, State 
standards and USD forms, their delivery to interested organizations, the de- 
velopment of the required set of methods and systems materials, and the experi- 
mental introduction of OK TEI’s and USD's. 


USSR and Union republic ministries (departments) have already issued more than 
10 orders (decrees) with plans for equipment systems measures for the intro- 
duction of OK TEI's and USD's, and more than 100 regulations have been approved 
regarding their management; more than 400 head organizations have been appointed 
for the faster-pace introduction of all-Union classifiers and unified documenta- 
tion systems. 


Experience in doing this job has shown that all-Union classifiers and unified 
forms for documents are being extensively employed in ASU's of different levels 
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and are being used in more than 15 functional subsystems, primarily, in teri- 
nical and economic planning, operations control, and control of materials and 
equigment supplies and sales. 


Secause of the special role of OK TEI’s and USD's in the information support 
of upper-level ASU's (the ASPR, the ASCS, USSR Cossnab’s AS, etc.), central 
control agencies--Cosplan, the TsSU, Cossnab and the USSR Goskomtsen [State 
Committee on Prices]--are working extensively on the introduction of OK TEI's 
and USD's. 


In Cosplan, for example, the coding of nomenclature with OKP codes is being 
employed. The intent is that ministries and departments are also to use OKP 
codes for coding products in industrial sections of plans submitted to the 
"SSR Cosplan. 


The USSR Goskomtsen has since 1977, together with ministries and departments, 
coded products with OKP code< in newly published catalogs and price lists. 


The USSR TsSU has also issued a number of special decrees on organization of 
the management and introduction of a number of OF TEI's and USD's which it 
has developed. 


Work is under way on the introduction of the OKP in the USSR Gossnab: More 
than 20 main administrations of supply and marketing and main administrations 
of supply of equipment in complete sets are using OKP codes in supply docu- 
mentation. Soyuzglavmetall [Main Administration for Supply and Market ing 

of Metal Products], State Committee for Material and Technical Supply, is in- 
troducing at a stepped-up pace OFP divisions for ferrous metals. The intro- 
duction of USD's for the supply of materials and equipment and for market ing 
in the USSR Cossnab has resulted in a considerable reduction in the number 

of forms for documents previously having circulated in the supply system. 


Of the Union republics, work is most extensively under way in Latvin's RAS! 
(Republic automated management system). Pere has been introduced a combina- 
tion of OK TEI's and USD's making possible the solution of the key »roblems 
of this system (the ASPR [automated system for planning calculation] sub- 
system, capital construction, etc.). 


\ further step in this direction has been the introduction of OK TEI's in 
the State System of Standardization. 


Nere it must be taken into account that the systems engineering basis of the 
unified system for the control of product quality is the system of national 
economic and social planning in the State System of Standardization. 


In thie connection, provision has been made to use OKP codes in approving 
products for the State Emblem of Quality, for the introduction of OFP codes 
in standards and technical specifications for products, as well as for their 
utilization in processing information on State supervision of the introduc- 
tion and observance of standards. 
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Cosstandart together with ministries and departeents has alread, devel ped 
individual procedural instructions for carrying out a unified technical poli- 
cy supported by State standards--new progressive standards in procuction. 


The following are necessary for speeding the process of intr: ducing OK TEI‘s 
and USD's into the netional economy: further activation of the work of head 
organizations for OK TEI*s and USD’s of sinistries, departments and Union 
republics; generalization of advanced know-how in the utilization of all-Union 
classifiers of technical and economic information and of unified documentat fon 
systems and its general dissemination; and extension of the scope of contro! 
problems which can be solved by ASU's ca the basis of OK TEI’s and USD's, 

and primarily cf those problems which, because of their special importance 
and complexity, can be solved totally only by the application of computer 
technology, which should ensure the intelligent and economical utilization of 
available resources. 


®or the further levelopment and introduction of USD's, it is exceedingly im- 
portant to carry out the industrial unification of documentation on the basis 
of State standards and coordination with developed unified forms on the inter- 
industrial level. 


Ome of the most urgent problems at this stage is also supplying the national 
economy with reliable and complete information on changes and additions in 

OK TEI's and USD's, for which, because of the great number of changes, further 
extensive automation of procesr-s for managing them is required. 


In addition to the universal introduction of phase-one OK TET’s and USD's, the 
creation of phase-two OK TEI's and USD's being completed. In the 10th Five- 
Year Plan period, in particular, the plan is to create an all-Union classifi- 
er of technical and economic indicator--one of the most important in the 
structure of the YeSKK (Unified System of Classification and Coding of Tech- 
nical and Economic Information)--and to complete the development of USD's 

for inventions and discoveries, as well as for social security. Within the 
scope of work relating to forecasting the development of the YeSKK up to 1990, 
a determination is being made of the structure of phase-three and phase-four 
all-Union classifiers. 


Thus, as the result of the performance of a whole group of jobs relating to 
the classification of scientific and technical information, the unification 
of documentation and the creation of the YeSSK and USD's, the necessary ¢on- 
ditions have been provided for ASU's to become an important means of improv- 
ing the effectiveness of public production and improving product quality, 
which is the aim of the decisions of the party and government. 


For purposes of propagendizing work relating to OK TEI's and USD's, Cosstand- 
art is organizing in 1979 at the USSR VDNKh [Fxhibition of National Economic 
Achtevemente] the all-Unton exhibit “Know-How Gained in Introducing into the 
Practice of Controlling the National Economy Classifiers and Unified Documenta- 
tion Based on Standardization” and the all-Union conference “Know-How Gained 

in Introducing Into the Control of the National Economy All-Union Classifiers 
and Unified Documentation Systems.” 





#ith this article this journal has begun the publication of a series of 
irificles on OK TEI's and USD's, primarily on the major all-Union classifiers 
md unified documentation systeme--the OKP, the all-Union classifier of 
industries of the national economy (OKONKh), the all-Union classifier of 
technical amd economic indicators (OKTEP), the unified system for the organi- 
zatton and disposition of documents (USORD), the unified system of foreign 
trade documentation (USVD). the unified system of documentation on Inventions 
and discovertes (USDIO), etc. 


Append ix 


List of Existing Unified Documentation Systems 


Unified system of design documentation 


System of primary reporting documentation 


System for organization and disposition of documents 


System of planning documentation 


System of reporting and statistical documentation 

System of financial, primary and accounting documentation for budget institutions 
and organizations 
documentation for supply of materials and equipment and marketing 
documentation for pricing 
foreign trade documentation 
monetary accounting documentation 
trade documentation 


of 
of 
of 
of 
of 


System 
System 
System 
System 
System 


List of Existing All-Union Classifiers of Technical and Economic Information 


All-Union 


classifier. 


tion groupings. 


411-Union 
All-Union 
All-Union 
All-Union 
All-Union 
All-Union 
\ll-Union 
All-Union 
gories. 

All-Union 
All-Union 
All-Union 
automated 
All-Union 


All-Union 
All-Union 


classifier. 
classifier. 
classifier. 
classifier. 
classifier. 
classifier. 
classifier. 
classifier. 


classifier. 
classifier. 
classifier. 


claseifier. 


classifier. 


classifier. 
classifier. 


Industrial and agricultural products. 


Building 
Jobs and 
Jobs and 
Jobs and 
Jobs and 
Jobs and 
Jobs and 
Worker's 


Minerals 


products. 


services 
services 
services 
services 
services 
eervices 


in 
in 
in 
in 
in 
in 


Upper classifica- 


machine building. 

industry (besides machine building). 
construction. 

transportation. 

agriculture. 

trade. 


trades, jobs of office workers, and wage cate- 


and subsurface vaters. 

Sectors of the national economy. 

System of symbole for units of measurement used in 
control systems. 
Systew of designations for territorial administration 
division units of the Soviet Union and Union republics, as well as for popula- 
tion centers. 


Control documencation. 

Countries of the world and territories. 

Loading and unloading stations in rail, marine, river, 
air and motor vehicle transportation. 
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ion classifier. Information on personnel. 
\li-Untom classifier. Educational fields of specialization. 
Industrial divistons of the all-Union classifier of industrial and agricultural 
products in the complete (assortment) nomenclature. 


Note: All-Union classifiers of technical and economic information are supplied 
entrally upon applications by ministries and departments. 


COPYR'GHT: tIzdatel'stvo Standartov, 1979 


sei 


CSO: 186 3 
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COMPUTER CENTER--CLIENT CONTRACTS DISCUSSED 
Moscow KHOZYAYSTVO I PRAVO in Russian No 5, 1979 pp 48-52 


[Article by Yu. Naused, law division director, USSR State Commitiee on Sci- 
ence and Technology, and A. Skachkov, senior scientific research worker, 
Scientific Research Institute of Problems of Organization and Control, candi- 
date in technical sciences: “What Find of Contract to Have for Serving Com- 
puter Subscribers” | 


|Text! The business contract is one effective means of improving the operat~- 
ime efficiency of cost-accounting computer centers (VTs"«). 


Today many VTs's in secturs and departments with free computing capacities 
available are offering on a contract basis various information services to 
organizations which do not have their own computing facilities. As a result, 
in the national economy expensive computing equipment is being utilized more 
fully and the present demand for computing and information functions is being 
satistied. “ow in the country practical measures are being carried ont to 
create multiple-user computer centers (VTsKP's) whose gain objective is offer- 
ing information services to outside organizations. Prior to 1980 the first 
six territorial (intersector) VTsKP's will be put into service in Minsk, Riga, 
Leningrad, Tula, Tomsk and Tallin. Then the r.oposal is to create 45 terri- 
torial VTskP's with each covering a few hund:ed subscribers. Even now the 
Tul"skiy Oblast Computing and Informatic. venter for State Statistics, which 
has been converted to the msultiple-wser system, is on a contract basis han- 
dling the requests of more than 50 enterprises and organizations under differ- 
ent departmental jurisdictions. Having the nature of a VIsKP are aleo the 
existing and newly introduced group computer centers, designed for running 

and developing ASU's [automated management systems! for a group of enterprises 
of a single industry. 


High requirements of an organization nature are imposed on VIs's involved in 
providing information services to numerous subscribers. in the area of con- 
tract planning work these concern primarily the procedure for registering 

at a center and the scheduled servicing of clients, as well as methods for 
providing for the obligations of parties to the contract with regard to trane- 
mission periods and the quality of information. But the level of contract 
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rk at VTs"s still does not satisfy modern requirements and is not conducive 
improving the organization of the utilization of computer resources, The 
local and methodically disparate contract forms and rules employed in sectors 


of the national economy as a whole do not make possible the required level 
of the contract planned operation of centers, ‘Im the standard contracts in 
effect in industries and departments, lacking as a rule are solutions to 


questions relating to the establishment of priority in serving clients, and 
the insignificant real sanctions do not stimulate the parties to the contract 
to the proper fulfiliment of contract obligations, 


Even at this time some legislative measures have been taken to improve the 
economic and legal sii-ation of cost-accounting VIs's. To VIs's which are 
self-supporting and represent legal entities the force has been extended of 
the statute regarding a socialist State production enterprise, and aspects 
have been determined of the application of the statute regarding an enterprise 
to these centers. Apprixwved in April of this year were procedural instructions 
for converting computing (computing and information) centers to the new svstem 
of planning and econezic incentives. Rules have been developed for profit 
withholding taxes Sor economic incentive funds, and rates for VTs ser\ .ces 
have been refined. Thus, key economic factors have been created for improving 
the efficiency of cost-accounting centers. Ideally, they should act in the 
following manner. If a center attracts a great number of clients, expands its 
list of services, and performs work of good quality and in time, then its 
profits will grow, and accordingly its material incentive funds will be in- 
creased, along with other economic incentive funds. And if clients (sub- 
scribers) have many complaints ag ‘inat the VIs, then its operating figures 
will be lowered, and, conseque:.sly, its incentive funds will be reduced. 

But this is ideally. The business contract machinery in effect today at 
cost-accounting VTs's does not conform completely to the princirles of the 
reform being carried out at then. 


How is contract work performed in practice by centers operating under the 
multiple-user system? Now VTs's do not have any standard contract forms 
approved at the all-Union level and directly concerning the regulation of 
contract relations with subscribers. If an ASU or its individual objectives 
are developed for a subscriber, then as a rule contract forms are used pro- 
vided for by the standard rule for the procedure for concluding contracts and 
issuing intraministry orders for the performance of scientific research, 
experimental design and technological work. If a contract is concluded for 
computing and information work (for data processing) the standard contract 

is used for the mechanized performance of computing and accounting wor*., 

or modifications of it adapted to conditions of the industry are used, , 
approved by ministries as standard contracts for VTs's of their sector. 
Widely employed in contract practice are letters of guarantee, in wh.ch are 
indicated only the substance of the work and the number of the c)‘eut organi- 
zation’s bank account, 


The contract regulations in effect at computing centers reflect the level of 
Organization of their operation, 
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in becoming acquainted with the contract rules employed in the operating 
practice of different VIsKP's, attention is attracted by the lack of any 
inatructions regarding the procedure for registering clients at a center for 
servlce., The impression is created that the doors of VIsKP's are open te 

any client if ic Juse fulfills the rules established by the contract. How- 
ever, this is not actually so, Many centers from year to year serve practically 
the some organizations, and for problems on whose solution depends the ful- 
fillment of these organizations’ production plans. The lack of a strict 
registration procedure is explained, in our opinion, by the fact that prior 

to the economic reform at VIs's and with the then existing estimates for 
Computirg and information work, centers did not have incentives to increasc 
the intensity of schedules and expand their portfolio of orders. And when 
there are few orders, there is no need for strict registration regulations. 
Only now, when the newly introduced rates to a greater extent reflect the 
socially necessary cost of information services and the legal situation has 
been created for the economic growth of centers, has interest dcveloped among 
them, and a need to expand their range of subscribers and the list of services 
which they offer. And a growth in the number of orders from clients has con- 
pelled the center to establish priorities for serving them, taking into account 
the length of bu: iness relations, the client's discipline, and the importance 
of orders, i.e., to establish a procedure for registering clients at the 
center. 


Unfortunately, at today's VTsK?’s there are still considerable unutilitzed 
organization resources. This in obvious in particular from the nature and 
level of sanctions employed. In the contracts of many VIs's, for example, 
there is an instruction regarding the appropriate carryover of the deadline 
for performing work with a celay in the delivery of documents from the client. 
And what if it delays the documents for a month and this undisciplined client 
is not the only one? With a stressed schedule at the VIs this could resuit 

in disruption of the orders of other subscribers and in disorganization of 

he center's work. 


But only some VTs's have provided in their contracts for the possibility of 
such consequences and have tried to free themselves from the danger of this 
situation. At the Nikolavevskiy Computer Center, for example, repeated cal- 
culations resulting from an error in the client's raw data are performed 

“at a time acceptable to the performer.” At many cost-accounting VTs's 
completely absent in contracts are indication: of the real responsibility of 
the parties for the quality and timeliness in ‘hz transmission of information. 
And if economic sanctions are provided for by a contract, their level is 
eytremely low and does not make it possible to ensure the required contract 
discipline. For example, in the standard contract for the mechanized per- 
formance of computing and accounting work widely used by cost-accounting 
VTe's, it is stipulated that the client shall pay the performer (the center) 
for each day of overdue transmission of raw data a penalty of 0,5 percent 

of the cost of the job. The fine for overdue raw documentation from a 
client for, let us say, 10 days hardly compensates a center doing tightly 
scheduled work for many subscribers for the losses which will be caused by 
this change in the time for beginning the work. The low level of economic 
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nections is one of the reasons that prt les often do not recover the sums 
4 


vided by the contract. 

shortcomings noted above in the contract-based operation of existing 
TsKP'’s require a search for new solutions to improve the business contract 
nachinery of these centers. These solutions relate also to problems in uni- 
‘yine contract ferms and conditions and the rules for various kinds of ser- 
vices, as well as methods of managing contracts and estimates according to 
them with clients on the basis of technical facilities. 


‘ccording to available estimates, the number of just basic kinds of services 
wticipated in recent years, which VTsKP's will offer to subscribers, is 
greater than W. In addition to the usual services relating to making com- 
putations and selling machine time, having appeared on the list of VIs jobs 
wre services relating to the formulation of new ASU problems, to tying in 

‘ftware with an automated process, to storing and transmitting data and 
programs, to coordinating ASU problems, to offering equipment service to 
eubecribers, etc. Furthermore, developers of contract documentation for 
/TeKP'’s have been striving as much as possible to differentiate contract 
forms and rules in terms of the kinds and varieties of services. However 
this approach can lead to a great number of forms and rules and eccordingly 
to considerable di:ficulty in a VTsKP’s contract work. 


Of course, each type of relation corresponding to a specific service of the 
center necessitates taking into account in contract rules the individual fea- 
tures inherent in these relations. On the other hand, studies have shown 
that for the majority of types of contract relations between VTsKP’s and 
subscriber organizations analogs can be found which are regulated by the 
norms of civil law.? For example, contracts for the preparation of data and 
its computer processing and for other like services have the nature of a con- 
tractor’s contract (article 64 of “Fundamentals of Civil Legislation"), a 
contract for transferring VTsKP equipment to a subscriber for temporary use 
is essentially a contract for leased property (article 53 of “Fundamentais”), 
etc. 





‘is classification principle can form the basis for creating a statute re- 
sarding business contracts for data services to computer subscribers. It 
should include general and specific (for kinds of services) contract rules, 
as well as standard contract forms unified in relation to the varieties of 
contractor and leased property contracts.© It should be mentioned that at 
the present time favorable experience has already been gained in using unified 
contracts for performing computing and information work and for leasing com- 
puter equipment, the drafts for which were developed by the All-Union Scien- 
tific Research Institute of Problems of Organization and Control of GKNT (S* ‘te 
Committee of the Council of Ministers, USSR, for Science and Technology), 
and the Ukrainian SSR Academy of Sciences Institute of Economics of Industry. 
The utilization of unified contracts makes it possible to reduce the number 
of single contract forms two- to threefold. 


It has now been established by legislation that legally independent VTs'‘s 
are production-type organizations. This makes it possible to utilize the 
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entire arsenal of traditional and new business methods used at industrial 
enterprises as the basis for improving the business contract machinery of 
VTsKP’s, The most important ques<ions relating to improvement of the 
business contract machinery are the establishment of planning p-inciples and 
of a procedure for registering clients at a center for service, as well as 
the establishment of a system of responsibility for the observance of con- 
tract conditions. Dependent on the solutton to these problems is the level 
of planning of VTsKP work and the level of contract and planning discip] ins 
of the parties to the contract. 


Able to serve as the basis for concluding new or continuing existing contracts 
is the plan, annually refined and approved by the center's higher agency, for 
enlisting enterprises, organizations and institutions for service at the 
center. This registration plan represents a method of State regulation of 

the process of utilizing the VIsKP'’s computing resources while taking into 
account the interests of clients and the center itself. 


The registration plan is written on the basis of requisitions containing 

the proposals of clients to conclude or continue an agreement with the center 
tor the mext calendar year. Taken into account here are the length o! 
business ties between clients and the center, the importance of requisitioned 
jobs, and how precisely a specific subscriber has fulfilled his contract 
Obligations. Deadlines for filing requisitions and the writing of the registra- 
tion plan must obviously be coordinated with the current system of national 
economic planning. In keeping with this system, enterprises and organizations, 
and VTsKP's themselves, develop (on instruction from their higher agencies) 
plan proposals for the next calendar year, in practice, in the first quarter 

of the vear preceding the year being planned. At the ..me time it becomes 
necessary for them to coordinate contract work in the forthcoming year. 

On this basis, a determination is made of the expedient time for writing che 
registration plan. If, for example, the center is planning 1980, then it 

must have a registration plan by approximately 1 May 1979. This would work 

out well both for clients and the performer (the VTsKP). Even if by this 

time the portfolio of orders were not full, the VTsKP would still have 
ipproximately a half year to register clients not included in the registration 
plan. On the basis of contracts with clients included in the registration 

plan and with clients to be added to the plar., the VIsKP writes by the end 

of the current year the plan for the forthcoming year, which is approved by 

1 higher agency. This system wou’d obviously be a good foundation for 
arranging for the even-paced and unifoia operation of a VTsKP. 


An even tempo and regularity in the operation of a VIsKP depend also on how 
precisely the parties to the contract fulfill their obligations with regard 

to the quality of information and deadlines for transmitting it, According 

to article 33 of the "Pundamentals of Civil Legislation,” obligations must 

be fulfilled tn a fitting manner and by a definite deadline in keeping with 
the instructions of the contract, Furthermore, the fulfillment of obligations 
can be ensured, according to the cortract, by a forfeit (article 35 of 
"Fundamentals"). 
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i{ the client sends to the center raw documentation which does not conform 
wits Che agreed-upon conditions for quality, or delaya the forwarding of 
original documents, the performer (center) has the right to exact a fine 

or penalty from the vielater of the contract conditions, To the seme degree. 
the performer is responsible for the violation of its obligations with regard 
to quality and deadlines, However, other measures of action sust be employed 
for a client for work of a contracting nature, It was indicated above that 
Postponement of the start of work or the suspension of work already begun 

for a pertod of time resulting from the client's being late with raw document. 
tion cam result in appreciable and irreplaceable losses for the center. 
Therefore, some ultimate deadline is required for the suitable carryover of 
delayed jobs (e.g., a week's time), at the expiration of which the VIsKP 
gains the right to break the contract and exact a forfeit from the violator. 
Here the time for the resumption of work is set by a new agreement between 
the parties. 


Contract discipline in relations between a VIsKP and its subscribers depends 

to a great deal on the level and machinery for the implementation of economic 
sanctions exacted in the form of fines or a penalty from infringers of contract 
obligations. Now VIsKP's are only beginning to function in the new economic 
situation. Therefore, in creating today the business contract machinery for 
their operation, it is important more fully to take into account the expertence 
of employieg the current system of economic sanctions, as well as new progressive 
principles for improving the contract discipline of the contractors. Deserving 
attention in this matter, in our opinion, are the studies on improving the 
system of economic sanctions in relations for deliveries of products made by 
the Ukrainian SSR Academy of Sciences Institute of Economics of Industry. 

On the baeis of this research, the institute has developed principles for 
designing and substantiating an effective system of real sanctions in relations 
between cost-accounting VTsKP's and subscriber organizations. These principles 
call for a definite relationship between the size of material incentive funds 
and summary figures of the economic and production activity of parties to 

the contract, and the extent and nature of the infringement of contract obliga- 
tions by them. It is early yet to speak of the effectiveness of sanctions 
produced ty calculation on this basis. According to some of the comments 
available, the estimated penalty of 10 percent of the cost of the job for 

each day documents (original or resulting) are overdue and the estimated {ine 
of 20 percent of the cost of a job for v’olations committed in contract 
stipulations for document quality can exert not a stimulating, but a negative 
effect on a VTs converting to the multiple-user system. But this is not 
important! The sizes of real sanctions will be refined by taking into 

account the experience of contract relations, The important thing is that 

by the work carried out the foundation is being laid for the creation of 
business contract machinery consistent with the meaning of the economic reform 
at computer centers. 


The saturation of management with modern computing facilities has been con- 
ducive to the speeding of document circulation and improvement in the quality 
of management decisions. However there are still appreciable shortcomings 
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in organization gf the utilization of computer technology resources. [heir 
elimination depends to no small degree on how business contract operation: 
are set up at the V7s and on what the level of contract and planning dis- 

ipline is, The multiplicity of methods in effect in industries and depart- 
ments and the general low level of legal regulat’on of contract relations 
between VIs's and subscribers necessitate the creation of a unified business 

ontract machinery consistent with the operating conditions of centers in th: 
new economic situation, Obviously the problem has come to a head of preparing 
and issuing a norm-setting document (a statute on business contracts for data 
services to computer subscribers), on whose basis business contract work at 
computer centers offering data services to subscribing organizations will be 
raised to the level of modern requirements. 


FOOTNOTES 
l. “IVTs‘s [Computing and Information Centers] Operate in a New Vay,” 
EKONOMICHESKAYA GAZETA, No !/, Apr 79. 


As of 1 Jan 79 new rates for VTs services have been put into effect 
(cf. price list No V-01l approved by the USSR State Committee on Pricing 
on 31 Oct 78). 


i. Approved by the USSR GKNT [State Committee on Science and Technology | 
on 5 Aug 69. 


+. Approved by the USSR TsSU [Central Statistical Board] on 31 Mar 72. 


5. Cf., e.g., Sirenko, V. "“Organizatsionno-pravovyye voprosy deyatel‘nosvti 
vyvchislitel'nykh tse :::ov funktsioniruyushchikh v usloviakh ASU" [Organ- 
ization and Legal Ques ions Relating to the Activity of Computer Centers 
Functioning Under Conditions of an ASU], Kiev, Naukova Dumka, 19/76. 


6. Not in mind here are contracts for the creation of ASU's, which must be 
regulated by a special standard contract (cf. Tolstosheyev, V. “Organi- 
zatsionnyye i pravovyye voprosy ASU" [Organization and Legal Questions 
Relating to ASU's], Moscow, Tkonomika, 1976). 


A similar procedure has been established by article 359 of the RSFSR 
Civil Code for contracting contracts. 


“ 
* 


8. Mamutov, V.K., Znamenskiy, G.L. et al. "“Ekonomicheski-ve sanktsii 1 
distsiplina postavok" [Economic Sanctions and Discipline in Deliveries], 
Kiev, Naukova Dumka, 1978. 


COPYRIGHT; Izdatel'stvo Ekonomika, KHOZYAYSTVO I PRAVO, 1979 
[ 388-8831] 
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COMPUTER CENTERS DISPATCHER SERVICE: MEANS FOR INCREASING EFFICIENCY 


Moscow VESTNIK STATISTIKI in Russian No 6, 1979 pp 35-40 
[Article by I. Korostelin and V. Pronin] 


[Text] Improvements of quality in the forms and methods of control of social 
production that have occurred in recent decades predetermined the need for 
constant improvement of the technological base of management systems and, 
above all, the use of electronic computers and automated management systems 
in the national economy. 


Ome necessary condition for the effective use of computer technology is main- 
tenance of a dynamic equilibrium between the possibilities of computers and 

the needs of enterrrises or (organizations) for computing and data process- 

ing work done with computers. However, computers are introduced on the de- 
partmental-sector principle. Each enterprise or institution strives to have 
its own computers, and this leads to scattering of computer eq: ipment and 
nighly qualified personnel and to reduction of the loading of computers. Often 
in many major cities there are hundreds of computer centers working separately 
from one another, and this naturally affects their economic effectiveness. At 
the same time many enterprises and organizations feel a need for computer tech- 
nology. 


The creation of territorial shared-time computer centers and their subsequent 
combination into the State Network of Computer “eaters, capable of very com- 
pletely providing for the needs of the national economy for computing and 
data processing work, will permit eliminating those shortcomings in the use 
of electronic computers. In the current five-year period only a few shared- 
time computer centers will be created, but there already is the possibility 
of acquiring without substantial expenditures a more rational distribution 
and use of the free machine time of computers. That is the organization of 
dispatcher services in regions (especially in the large cities) that have a 
large number of computer centers that do computing and data processing work 
fer outside organizations of the region. 
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To work out dispatcher service working methods the State Committee for ‘cf 
ence and Technology of the USSF Council of Ministers and the USS®& Centra! 
tatistical Administration decided to organize an experimental dispatcher 
service in Kiev on the basis of an experimental informatfon-dispatcher point 
in the computer center of the municipal statistical administration. That 
selection was no accident. By the start of 1978 a considerable number cf 
computer centers were functioning in Kiev, of which 25 percent of the elec- 
tronic computers were of the Unified System (YeS). The electronic computers 
used in Kiev were distributed over various spheres of the national economy 
as tollows: WW percent to industry, 11 percent to transport, | percent te 


trade, 3 percent to construction, 7 percent to adrinistration, 16 percent to 


science, 22 percent to education and culture, and 10 percent to others. (ver 
50 percent of the machine time was used on scientific, enginecring-technologi- 
cal and planning-design work and about 37 percent on processing economic data. 


In connection with the creation of automated management systems based on third- 
generation YeS computers, one observes a tendency toward increase of the pro- 
portion of economic problems solved at computer centers. 


Analysis of the work of Kiev computer installations showed that underuse of 
computer time below the standard occurs mainly because of a lack of orders. 


In view of the above, the experimental dispatcher service had to determine 
the free machine time of computers at computer centers of organizations, en- 
terprises and institutions located in and also the algorithms and pro- 
grams used in them; to determine the needs of the enterprises, organizations 
ind institutions for computing and data processing work done by computer; to 
organize the use of the free machine time of computers of the computer centers, 
with effective redistribution of data processing among them when peak loads 
irise. ‘To accomplish all those tasks the State Committee for Science and 
Technology and the "SSR Central Statistical Administration appealed to minis- 
tries and departments having computer centers at enterprises, organizations 
and institutions of Kiev to give the experimental dispatcher service data 
needed for its functioning, and also to instruct those computer centers to 
release free machine time of computers for the execution of computing ard 
data processing work on orders arriving from the experimental dispatcher 
service. 


The All-Union Scientific Research Instituce of Problems of Organization and 
Control jointly with the Ukrainian branch of the Scientific R-search Insti- 
tute of the USSR Central Statistical Administration has prepared “Temporary 
Regulations on Experimental Dispatcher Services,” in which their tasks, 
structure, procedure of interrelations with customers, and the forms of docu- 
ments needed for the work, including a standard agreement on computing and 
data processing work on orders, were determined. 


An experimental dispatcher service (EDS) must offer the following types of 
services to the user: inform about the presence of free machine time and 

the presence of algorithms and programs for the solution of standard tasks; 
render aid to the user on methods of setting up and solving standard tasks 
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clectior of algorithms and programs; rationally attach users to 
mpoter equipment vith consideration of specialization, the equipment and 
the 4tetamce of the computer centers; intervene in the execution of work on 
oregrammine and perforation; conduct consultations on all-possible quest ions 
bout the use of computer technology and data processing. 


~e ‘umetions of a dispatcher service are to be performed by several groups, 
whir h receive orders, work with users, operate the data files, program and 
vide consultat io. 


The reception group receives orders from users, monitors the correctness 

f toeir formulation, regicters and formalizes the textual part and trans- 
mite them for further processing. On the basis of data on the user and his 
requirements for machine time and data on the presence of “free” machine 
time presented by the computer center, a decision is made regarding the pos- 
sibility of arranging coblaboration between them by concluding an economic 
wreement. 


The group that works with users is in direct contact with users regarding 
the collection of data and the conclusion of an agreement to do comput ing 
work. The tasks of that group also include analysis of the activity of 
computer centers of the region and the preparation of proposals on improve- 
ment of their activity. 


The group that operates the data files accumulates, maintains and corrects 

the files of the experimental dispatcher service. The group of programmers 
reates the software for the service, extends methodical and practical help 

to ets on questions of programming. The tasks of the group of consultants 
‘clude rendering methodical help on a wide range of questions. 


conducting a survey using questionnaires the experimental dispatcher 
ervice gathered the necessary information about computer subdivisions of 
Yiev: technological and operating characteristics of computer centers, 
omputer cards, information about software being developed and ;:lready avai)- 
ible, and alse about the machine time reserve. 


In the first stage of organization the work of the Kiew experimental dis- 
patcher service was constructed as follows. Requests from users arrived over 
the telephone. The dispatcher registered the request in a journal which lat- 
et was transferred to an order sheet on which the min requirements of the 
user ire reflected: the location of the computer ce,ter, the type of compu- 
ter, the main storage volume, etc. 


During the first access of the user all the requisites necessary for work of 
the experimental dispatcher service were fulfilled. During subsequent access- 
es a minimum quantity of data was required from the user, since many perma- 
nent data were already in previously formed files. Data on the filling of 
requests were recorded on the reverse side of the request. 
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At the present time the organization of the work of the experimental 


patcher service is constructed according to a standard form in which cata 

ire recorded on the reserve of machine time at each dispatcher-ser - 
puter center by hours for each type of computer by day of thy eek, 

indication of the shift and the specific working hours. On the bests t 
locument the dispatcher service compiles a monthly plan of machine time realt- 
ration on a special form and gives it to the user. That plan «hows the day of 
the week, the shift, the hours of realigation of machine tine, t'w spurte 


enter number and the type of computer. 


The dispatcher service informs the user about possible altirnat iv im the 
illocat '-- of computer resources to him. The user applies to the computer 
center frum 1 to 10 times a month, and the request realization tine varies 
correspondingly from sinutes to hours and days. Thus the Kiev experimental 
dispatcher service has the role of a mediator betveen the user and the conm- 


puter sub‘ivisions. 


's the second half of 1977 the experimental dispatcher service was read, 
ervicing 118 enterprises and organizations of Kiev. During 1978 it serviced 
1*®0 organizations and 11,$%0 hours of machine time were realized. in arcdi- 
tion, in spite of the annual increase of computers in Kiev, the downtime ¢! 
machines due to lack of work war considerably reduced; the experimental dis- 
patcher servtce deserves definite credit for this. 


The All-Union Scientific Research Institute of Problems of Organization and 
Management jointly with the Ukrainian brancn of the Scientific Research Insti- 
tute of the Central Statistical Administration has prepered a procedure, “Esati- 
mation of the economic effectivenesy of experimental dispatcher service of! 
computer centers.” 


With the dependences cited in the procedure it is possible to estimate the 
principal indicator of economic effectiveness--Eyr, the yearly increase of 
profit of the computer center. That indicator represents the total profit 
of computer centers during the year resulting from increase of the volume of 
work and reduction of expenses on account of the functioning of the experi- 
mental dispatcher service. Calculations made for the Kiev experimental dis- 
patcher service have shown that the yearly increase in profit in 197, was 
195,890 rubles. Thus, under the working conditions of the Kiev experimental 
dispatcher service the effect was obtained on account of more productive 
work of the electronic computer technology at computer installations of the 
cefty. 


The following difficulties were revealed in the functioning of the Kiev ex- 
perimental dispatcher service. Not all ministries or departments which have 
computer centers in Kiev instructed them to put free machine time at the dis- 
posal of the experimental dispatcher vLervice. As a result only 25 percent 

of the computer centers in 1977 and about 50 percent in 1978 were taken into 
account in the work of the experimental dispatcher service. It is advisable 
to transfer the experimental dispatcher service to cost accounting in the 
future and to completely cover all expenses of computer centers of the eta- 


tistical administration of Kiev connected with its functioning with funis of 
the users. 
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at ‘ec positive results of the work of the experimental dispatcher service 


tak into account, in our cpinion the sphere of its influence must be ex- 
panded im the city and it is advisable to extend that experience toc other 
itis * the country. 


iniiar dispatcher services vere created in 1976 in the Farakh SS? and 
eorgtan SSR--in the cities of Alma-Ata and Thilisi, under the Main Adsini«- 
trations of Computational Work of the Central Statistical Administrations of 
the Republics. 


The USSR Central Statistical Administration and the State Committee for Sci- 
ence and Technology under the USSR Council of Ministers are working on the 
juestion of the creation of regional dispatcher services of computer centers 
st computer centers of the statistical administrations of the cities of 
Minsk, Kishinev, Khar’kov, dessa, Dnepropetrovsk, Voroshilovgrad, L'vov, 
Japorerh'ye and Donetsk and a dispatcher service of the computer centers of 
Moscow at the Main Scientific Research Computer Center Mosgorispolrom. The 
levelopment of work on the creation of dispatcher services requir+s the solu- 
tion of a number of questions, including such questions as the development 
 « etandard working draft for the creation of regional dispatcher services; 
) standard statute on dispatcher services; standard forms of documents (forms, 
applications, agreements, etc) and instructions on their use; a standard pro- 
cedure for estimating the economic effectiveness of dispatcher services of 
computer centers; standard packages of software for automated dispatcher 
services. 


‘he dispatchertzation service of computer centers of a territory is being de- 

cloped in stages. In the first stage the dispatcherization is done manual- 
. without using electronic computers. However, with expansion of the ref- 

erence information base of data on machine time reserves and of the needs 

for it, with growth of the number of dispatcherized computer centers and of 

the number of users, a transition to automated dispatcherization is inevi- 

table. 


he erowing files will be impossible to process manually, and the quality 
of such processing is low. Therefore at the present time, on the basis of 
creative collaboration between the USSR Central Statistical Administration 
ind the Institute of Cybernetics of the Ukrainian Academy of Sciences, the 
first Line of an automated dispatcher information service has been developed. 
it will permit accelerating the retrieval of free machine time at computer 
centers of the city, using electronic computers for that purpose. The system 
is updergoing testing at the present time. The software of the system con- 
sists of 20 servicing programs that occupy about 100 ki'obytes of storage. 


An automated dispatches service can be created at ecisting computer centers 
on the basis of available YeS equipment (starting with the YeS-1022). A 
YeS-7906 complex will be required additionally. The Institute of Cybernetics 
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‘rainia : l<m™y Leta « will transfer the existing progra 
re the automated die«enar eT etvice tor Tes cisk operating syst« ‘ 
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will permit curtailing the staff of Sispatcher services and imp: ime the 
‘ty OF the sefvicing of users, since the system PperTiores purposs« | dat 
processing anc helps the dispatcher in making decisions. 
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LATVIAN SUR AUTOMATED MANACEMENT SYSTEM IMPLEMPNTATION UPDATE CIVEN 
Riga SOVETSKAYA LATVIYA in Russian 20 Jul 79 p 2 
‘Article: “Automated Management Systems in the National Econonmy™] 


‘Text! The Latvian SSR Council of Ministers has reviewed the progress of 
work on creating automated management systems (ASU) and has noted thst in 
recent years they have been successfully introduced in the republic's nat ion- 
11 economy. More than 200 subsystems are functioning within the structure 

of AS’ of different levels. 


As part of phase one of the Latvian RASU [republic automated management sys- 
tem), the industrial and experimental operation of intersectorial ASU is 
wonder way, as well as work on the creation of territorial ASU and multiple- 
uset computing centers. 


4 have been functioning successfully in the ministries of social security, 

health and procurement and at the Riga wholesale trade office of Tsentreoyuz 

Central Union of Conesumere’ Socteties! and Latpotrebsoyuz [Latvian Republic 

nion of Consumers’ Societies]. General coordination of the work is being 

handled by the Latvian SSR interdepartsental council for questions relating 
improving control in the national economy. 


tecree of the republic's government has directed the interdépartmenta! 
cowneil to concentrate ite efforts on knotty problems in creation of Latvia's 
RAS!', primarily the functional comylexes “Capital Construction” and “Munici- 
pal Services,” and to create general-use computing centers in the republic. 
f350-88311 
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58 upc 65$8.012.011.56:658.).153 


ONSIDERATION OF THE INFLUENCE OF AN AI'TOMATED MANACEMEXT SYSTEM ON OPERATING 
CAPITAL OF ENTERPRISES AND ORCANIZATIONS WHEN CALCULATING ECONOMIC EFFRCTIVE- 


rece 
. 


. 


Kiew MEXHANIZATSIYA I AVTOMATIZATSIYA UPRAVLENIYA in Russian No ?, Apr/ Jun 
79 pp 31-34 manuscript received 13 Apr 78 


KVORTSOVA, 7. A., candidate in Economic Sciences, and TELICHFO, A. ™., 


nz iner?Tr 


lAbstract| A method is suggested for determining the effectiveness of or 
yutomated management system (ASU) which ecesiders the influence of the A5 

on the operating capital required by the enterprise or organization, and the 

change which the reduced operating capital requirements might have on both 
lirect profit and available investment capital and credit. Consi_eration of 

the change in operating capital as the economic effectiveness of an AS! is 
stculated allows more precise planning and accounting for the economic ef- 


fecte of tntrodection of the AS’. References 2? (Russian). 
1374-6508] 


sce UPC 62-52.681.3.06.44 


\ METHOD OF CALCULATING THE PERFORMANCE OF A COMPUTER SYSTEM AS THE MAIN 
CRITERION POR COMPI'TER SELECTION POR AUTOMATED MANACEXYENT SYSTEMS OF ORGANI- 
7ZATIONAL TYPE 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 3, May/Jun 79 pp 3-5 
manuscript received 10 Oct 77, after completion 30 May 78 


CUSAROV, SERCEY DMITRIYEVICH, engineer, LISNENKO, YURIY PETROVICH, candidate 
in technical «.lionces, Obninsk 


lAbstract| The efficiency of 4 computer operating in an automated manage- 
ment system (ASU) largely depends on its proper selection for that systen. 
ere the rate of processing of primary data, re'erred to the available ma- 
chine time, serves as the main performance criterion for computer selection 
und a mathematical model is c-nsetructed for calculating it. Assuming that 
the computer system components operate indepenrently of one another, that * 
programs are simultaneously controlled by the -omputer operational syster and 
‘ segments of the computer memory are allocatec for this, that the procedures 
f all programs are strictly sequential, and that the computer operational 
system executes computation control programs in a negligible length of tine, 
this performance parameter is calculated from the computer loading cheracter- 
iet‘cs and respective coefficients. A simple equation is obtained as a re- 
sult, which has been shown to approximate experimental data on computer per- 
formance within an 8 percent accuracy. References 5 (Russian). 
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'SSR UDC 681.32:658.012.48 


A SYSTEM FOR INSPECTING THE EXECUTION OF DIRECTIVE DOCUMENTS ON AN M6000 
MINI COMPUTER 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 3, May/Jun 7S pp 106- 
108 manuscripc received 17 May 78. after completion 9 Feb 79 


BALYASNYY, LEONID MARKOVICH, candidate in technical sciences, LEVINA, RIMMA 
IOSIFOVNA, engineer and MOSKIYENKO, ANNA IVANOVNA, senior scientific research 
worker. All-Union Scientific-Industrial Association"Soyuzturbogaz” 


[Abstract] Minicomputers and particularly the M6000 are now extensively used 
in automated systems for management of technological processes (ASUTP). It 

is also possible to use them for auxiliary functions such as automatic inspec- 
tion of the execution of directive documents (ASKI). A system has been de- 
veloped for this purpose which does not require the external storage and which 
is modifiable for operation with various different terminals. It effectively 
insprets the execution of orders and instructions, it alerts the managemert 
about impending deadlines, and it sets up yearly, quarterly, monthly, etc. 
schedules on the basis of directives issued within any past ®-year period. 

The system includes a data bank and a surnames bank, their maximum capacities 
being limited by the word lengths as well as by the 16K size of the M6000 
memory to 120 documents and 50 sutnames respectively. Several separate banks 
can be phased in sequentially for a larger number of documents or surnames 
(executives). The algorithm of programmed inspection covers three levels, 
from the user's control level through the task formation level to the execu- 
tion level. This structure allows for reprogramming at the macrolevel by in- 
clusion of a deck indexing arrangement. The system has been installed at the 
"Soyuzturbogaz" Association and, with a standard load to full capacity of both 
banks, takes up not more than one hour of machine time weekly. Figures 1. 
[421-2415] 
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USSR UDC 658.52.011.56:001.8+083.74 
METHODOLOGY AND STANDARDS FUR AUTOMATION OF ADMINISTRATIVE MAN GEMENT 


Moscow AVTOMATIKA t TELEMEKHANIKA in Russian No 6, Jun 79 pp 154-161 manu- 
script received 11 ec 78 


AVEN, 0. I., Mos = 


[Abstract] The state of the art in automated management systems (ASU) is 
analyzed, beginning with a general definition of such systems and continuing 
with a discussion of the computer's role (in Electronic Data Processing, in 
Information-Reference Systems, or in Integrated Management Information Systems), 
with particular application to administrative management. Automat‘on of the 
latter with the computer operating in any of those three modes is proceeding 
in four stages, as stipulated in the GOST 20914-75: engineering specif ica- 
tions, engineering design, operational design, installation. The data bank 
must ensure that a user's application programs be independent of changes in 
the data structure or content, that the same information be available to many 
users and access to it be easy, that information can be recorded on a carrier, 
encoded, stored, and decoded by standard means, that information be retained 
despite of and protected against random intermittent faults or interference, 
and that duplication of information be minimized for maximum memory economy. 
In the case of operation without a data bank, a separate input-checkout-resto- 
ration program must be written and debugged for each file, and this takes on 
the average about 3-6 months. Although methodological guidelines and standards 
for automated management systems do not cover the use of data banks, OKA and 
INES-2M data banks are available for possible use in automated administrative 
management systems. Figures 2; references 11: 10 Ruséian, 1 Western. 
[408-2415] 


USSR UDC 658.52.011.56:629.114.6 
"MOSKVICH' AUTOMATED MANAGEMENT SYSTEM 


Moscow AVTOMATIKA ( TELEMEKHAIKA in Russian No 6, Jun 79 pp 162-170 manu- 
script received 29 Nov 78 


KANTOR, V. I. and MAKAROV, I. M., Moscow 


[Abstract] One of the largest industrial enterprises in the USSR is the 
Automobile Plant imeni Lenin Komsomol (ASLK) the management of which is being 
automated with the "Moskvich" system. The underlying principle of this auto- 
mated ..anagement system (ASU) is functional integration at the various levels 
through a single complex of models and algorithms. The automation is proceed- 
ing in several stages, with due consideration of priorities and feasibility 
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:s well as technical and human limitations. The first-generation "“Moskvich" 
system was based on a Minsk-32 computer with punchcard equipment, by means 

of which the solution of 197 accounting, planning and engineering problems 

had been mechanized and automated during the 1966-71 period alone. The second- 
generation "Moskvich" system was installed in 1975. Its “operational manage- 
ment of basic production" subsystem ensures operational accounting of materi- 
als and parts flow, with an alertness to possible shortages, composes auto- 
mobile assembly and painting process charts, and provides necessary data in 
real time to the main conveyor as well as to all subassembly stations. Close- 
ly linked to it are the “quality control” subsystem concerned essentially 

with the defectiveness problem and the "marketing management" subsystem con- 
cerned with incoming orders as well as outgoing deliveries and shipment prob- 
lems. A separate ‘personnel management" subsystem deals with job assignments 
and training. The entire system software falls into general-purpose and spec- 
ial-purpose categories, programming has been facilitated for minimum effort, 
all algorithms have been constructed for most efficient use of machine time 
and program decks, faults are sasily detected, located and cleared. Installa- 
tion of the system has saved more than 1 million rubles annually. The ‘Mosk- 
vich" system received a First Degree Award and a Gold Medal at the Exhibition 
of Achievements in the National Economy. The third-generation "Moskvich" sys- 
tem is now being developed, for the purpose of improving and expanding the 
present operations as well as for covering new areas such as subsidiary pro- 
duction, maintenance, overhaul, etc. Figures 1; references 15: 13 Russian, 

1 Czechoslvak, 1 Yugoslav. 

[408-2415] 

















8. bS5loc Cooperation 


SOCIALIST NATIONS MEET ON COMPUTER TECHNOLOCY 
Moscow PRAVDA in Russian 16 Jun 79 p 4 
[Article entitled: "Computer Technology in Socialist Countries”] 


[Text] The results of joint work and future prospects for cooperation in 

the creation and use of EVM [electronic computers] is being discussed by 

the participants of the 20th anniversary conference of the Inter-Governmental 
Commissions for the Collaboration of Socialist Countries in the Area of Com- 
puter Technology. The conference opened on June 15 in Moscow. Participating 
in it are representatives from Bulgaria, Hungary, GDR, Cuba, Poland, Romania, 
USSR and Czechoslovakia. Representatives from Vietnam are participating as 
guests. 


Those gathered answered with applause the greeting by the Chairman of the 
Council of Ministers of the USSR, A. N. Kosygin. 


Participating in the functions of the conference are the President of the 
USSR Academy of Sciences, Academician A. P. Aleksandrov, head wf the Section 
of the TsK KPSS [Central Committee of the CPSU], I. D. Serbin and the leaders 
of a number of ministries and departments. 

[275-9082] 


9082 
CSO: 1863 








JOINTLY BUILT, D®SIGWED COMPUTERS, PERIPHERAL EQUIPMENT IN CEMA COUNTRIES 


Moscow SOTSIALISTICHESKAYA INDUSTRIYA in Russian 23 Jun 79 p 2 


{[Article: "For All Sectors: New Developments of Scientists and Specialists 
in Socialist Countries"™] 


[Text] The pooling of forces in developing and building computers enabled 
countries of socialist cooperation to score major successes in this direc- 
tion in short order, a TASS correspondent was told by M. Kubat, deputy min- 
ister for technological and investment development for the CSSR. He headed 
the Czechoslovak delegation at the anniversary 20th session of the Inter- 
governmental Commission on Cooperation of Socialist Countries in Computer 
Engineering, held in Moscow. 


Ten years ago the fraternal countries decided to embark on pooled efforts 
in designing and manufacturing a "family" of computers for general needs. 
This move enabled the member-countries to make available with unified means 
computers, productively employed in many sectors of the national economies. 


Two computers of the currently operating Unified System of Computers (YeS 
EVM) and nearly 40 kinds of peripheral equipment were developed and are made 
by CSSR specialists. This equipment is in service in all CEMA member-coun- 
tries. In turn, more than 200 computers of the unified series carrying manu- 
facturing plant plat«s from the USSR, Bulgaria, Hungary, the GDR, Poland and 
Romani. are in service in enterprises in Czechoslovakia. 


Cooperative arrangements are moving ahead well and are becoming more exten- 
sive among enterprises in countries of cooperation that specialize in making 
computers. The ZAVT association organized not long ago in the CSSR is close- 
ly linked, in particular, with counterpart Soviet plants and uses numbers of 
assemblies and parts made by partner-enterprises in the USSR. Soviet and 
Czechoslovak specialists together ate building components of integrated sys- 
tems intended for enterprises in all countries of cooperation. 











At the Moscow meeting the discussion included problems of developing and in- 
troducing into series production the second stage of hardware and software 
This 


for the YeS EVM, which takes in high-speed computers in seven models. 
was, in M. Kubat's view, convincing proof of more development and deepening 


of socialist economic integration. 


10123 
Cso: 1863 
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CEMA COUNTRIES HOLD COMPUTER TECHNOLOGY EXHIBITION 
Moscow EKONOMICHESKAYA CAZETA in Russian No 26, Jun 79 p 20 


[Article by D. G. Zhimerin, first deputy chairman of the USSR State Commit- 
tee for Science and Technology] 


[Excerpts] The exhibition "Equipment of the unified and international sys- 
tems of electronic computers and its applications” was opened on 14 June in 
Moscow at the Exhibition of Achievements of the National Economy of the USSR. 
It is being held in connection with the 30th anniversary of the CEMA and the 
10th anniversary of the signing of the agreement on collaboration in the area 
of computer technology. 


In accordance with that agreement an intergovernmental commission was formed 
and a coordination center was created. Now working on those problems are 
over 130 scientific research institutes, planning and other organizations, 
including 80 associations and enterprises in which 20,000 scientific workers 
and planners and about 300,000 highly qualified werkers and specialists of 
plants are employed. 


The first line of model "Ryad-1" Unified System (YeS) computers, created in 
series production in 1971-1974, includes six program-compatible machines-- 
YeS-1010, YeS-1020, YeS-1021, YeS-1030, YeS-1040 and YeS-1050. The first 
four computers have now been modernized and are being produced as the YeS- 
1012, YeS-1022, YeS-1032 and YeS-1033. These are machines with larger capari- 
ties and differ from their predecessors by having an improved logical struc- 
ture, although they are also based on a common design execution. The modern- 
ized computers are program-compatible with previously oroduced peripherals 
for data storage, input, output and preparation, operating s;etems and trans- 
lators with universal programming languages also are common for all machines 
of the “Ryad" system. The new machines have an operating speed of 3,000 to 
500,000 operations per second and a working storage volume of 64,000 to 
512,000 bytes. 


“Ryad-2"--a new series of mach‘nes 


In 1975 the CEMA countries began to develop a second line, the "Ryad-2" YeS 
computers. The program of work in that area envisaged the creation in the 
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years 1976-1980 of seven computer modifications: the YeS-1015 (Hungarian 
People's Republic), YeS-1025 (CSSR), YeS-1035 (People’s Republic of Bulgaria 
and the USSR), YeS-1055 (CDR), YeS-1060 (USSR) and YeS 065 (USSR). The 
principal difference of this family of computers from prececing models of 
“"Ryad-1" is that they have an improved 1. ;ical structure and their specific 
cost per unit of capacity is greatly reduced. The operating speed of large 
computers of th{s series will increase to 3 to 50 million operations per 
second, and the working storage to 16 million bytes. Computers of the 
“Ryad-2" series will have more developed peripherals. These qualitative 
changes will permit using the computers in time-shared computer centers 
servicing from 100 to several thousand subscribers. 


Together with the creation of universal general-purpose YeS computers, in 
that period a family of control computers, intended for the automation of 
technological processes and production faciiities and for the development 

of scientific and planning information and automation of tests of new equip- 
ment, was developed and organized in series production. Series production 
of four models of control machines (mini-compucers), the SM-1, SM-2, SM-3 
and S¥-4, has now been organized. A considerable expansion is occurring in 
the production of peripherals: magnetic tape and disk external storage, re- 
mote devices for data processing and preparation, various data input-output 
devices, data registers and other means of data gathering, primary process- 
ing, storage and transmission. 


Much work has been done on the creation of software for electronic computers. 
The DOS (disk operating system) and OS (operating system) for the Unified 
System of Electroxic Computers [YeS EVM] have been developed and introduced 
into operation and assure the operation of computers in a regime of packet 
processing, and operating systems (perforated and magnetic tape, disk and 
real-time) for the International System of Electronic Computers [SM FVM]. 

The operating system (OS YeS) for computers of the “Ryad" type assure for all 
models work regimes with virtual memory, time sharing, the organization of 
complexes of many machines and two processor systems, and local and remote 
packet processing. 


The effectiveness of development increases 


To accelerate program development and curtail expenditures, the Council for 
Application of Computer Technology was formed and is successfully operat ing 
under the Intergovernmental Commission for Collaboration of the Socialist 
Countries in the Area of Computer Technology. 


The Council includes responsible representatives of all the CEMA member- 
countries. It has compiled a plan for the development of a complex of pro- 
grams for ASU (automated management system). To avoid unjustified duplica- 
tion of work, certain groups of programs were allocated to each country. In 
the Council's work plan, the exchange of developed programs is envisaged, 
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Thus it can be said that, although a country develops one program, it will 
be able to obtain six or seven programs developed by other CEMA member- 
countries. The advantages of such a method of working on the compilation 
{ costly programs are obvious. 





Thousands of visitors have already become acquainted with the 
exhibits of the international exposition that opened on 14 
June at the Exhibition of Achievements of the National Econo- 
my of the USSR. The exhibition is being conducted in connec- 
tion with the 30th anniversary of the CEMA and the 10th anni- 
versary of the agreement on collaboration in the area of com- 
puter technology. 


Promising scientific investigations in the area of peripherals are connected 
with the development of new data processing methods and systems. Those goals 
will be contributed to by scientific investigations on the development of new 
principles of creation of complex data input devices from machine- and hand- 
wricten documents, input-output oral signals, devices for direct communica- 
tion of operators with computers and improved printing equipment using elec- 
trostatic and ferrographic principles of registration. 
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Demonstrated in the exhibit are models of machines of the 
second line ("Ryad-2") of the Unified System and models 

of the mini-computer system. Together with work on the 
creation of the “Ryad-2" and modernization of the “Ryad-1" 
computers, a preliminary plan of development of the “Ryad- 
3" computers and a program of experimental design work on 
their creation have been developed by the combined efforts 
of scientists and specialists. The third line of the sys- 
tem of machines opens up new possibilities of their appli- 
cation and of improvement of the technical and economic 
indicators. 

The photograph shows a portion of a VK-2-R60 computer com- 
plex, consisting of two YeS-1060 computers working in a 
common main memory field. 


The implementation of the multilateral agreement has permitted the countries 
of socialist collaboration, besides electronic computers, to create and or- 
ganize the series production of 248 peripheral devices, including 50 devices 
for remote data processing. 


In the development of the multilateral agreement separate countries of col- 
laboration concluded bilateral agreements in the area of the development and 
production of computer technology and the creation of automated management 
systems (ASU). The USSR jointly with the GDR is developing standard design 
solutions on the planning of ASU of different levels, implements the exchange 
of experience in the area of improvement of the management of enterprises 

and sectors of the national economy, and on the automation of individual pro- 
duction processes in industry, construction, transport and agriculture. In 
the current Five-Year Plan more than 50 organizations of the USSR and the 

GDR are collaborating on the joint development of 30 themes in the area of 
ASU and computer technology. 
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wre is wide development of collaboration of the Soviet Union in the area 
of computer technclogy with Bulgaria, Hungary, Poland, Czechoslovakia and 
other countries of socialist collaboration. Thus, agreements betveen the 
"SSR and the Hungarian People’s Republic envisage the following developments: 


— gutomated systems for the gathering, transmission, processing and stcrage 
of data obtained in scientific research and production tests of new equipment 
(on five themes on the basis of small computers), including the creation of 

a tine-shared experimental compucer center for the gathering, transmission 
and processing of data obtained in scientific invest igat icns; 


— automated systems for the gathering and processing oceanological data; 
— automated systems for the gathering and processing of geological and tech- 


nological data in the process of drilling oil and gas wells, and also the 
processing of geophysical information during prospecting for minerals. 











General view of the automated enterprise management 
control system. 
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Each of the countries in the CEMA has at its disposal certain resources and 
historically formed experience in solving economic and scientific-technical 
problems, starting from their own requirements and possibilities. Combining 
their resources and experience in various spheres of activity, those coun- 
tries multiply their scientific and technical potential. Tis creates the 


prerequisites for more complete satisfaction of the national economic needs 
of each of then. 


[357-2174] 
2174 
cso: 1863 
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C. Over-all Planning Methods 


“SSR UDC 62-501.72:681.3 
\UTOMATING THE EXPERIMENTAL STUDY OF MAN-MACHINE SYSTEMS 


Moscow AVTOMATIKA I TELEMEKHANIKA in Russian No 6, Jun 79 pp 181-192 manu- 
script received 12 Sep 78 


KRUC, YE. K., LEGOVICH, YU. S. and FATEYEVA, YE. A., Moscow 


[Abstract] The methodology of simulating a man-machine system in real time 

is outlined and the feasibility of automating the experimental study of suri 

a system is analyzed. The purpose of this simulation and automation is to 
collect available a priori data and estimate their reliability, to select the ; 
relevant process estimation indicators, to construct logical hypotheses about Fy 
the model so as to establish a relation between those indicators and the vari- 
able factors in an experiment, and to determine the structure of an experiment 
in terms of both hardware and software. The main problem in the design of 
man-machine systems is the unavailability of an efficient quality estimator. 
Consequently, in view of the complexity of the processes and the ina.‘equate 
knowledge about them, polynomial models are most widely used. They are con- 
venient for statistical evaluation of experimental data and can be easily re- 
fined, they are also linear with respect to the coefficients. The next step 
in an experimental study is analysis of input data, for which the researcher 
must both actively shift the object from one to another mode of operation and 
passively measure the behavior of that object. An experiment can be planned 
in many ways, with subsequent dispersion analysis (discrete factors), regres- 
sion analysis (continuous factors), or covariational analysis (discrete and 
continuous factors). The performance of an experiment requires randomization, 
‘uplication (repetition) and monitoring. The experimental results are evalu- 
.ted by methods of mathenatical statistics. The last step is interpretation 
of the result. and here automation cannot yet quite replace man as the domi- 
nant element in determining whether they are satisfactory or a more thorough 
wmalysis through all stages should follow. HNardware for automatic experi- 
mental study has been designed at the Institute of Control Problems; it in- 
cludes Modular System and International System small computers with magnetic - 
disk and magnetic-tape memories, as well as graphic-display and alphanumer c- 
display terminal equipment. Tio software includes both algorithms and pro- 
grams. Figures 3; references 6 \Aussian). 

[408-2415] 





D. Economic Control at National Level 


COMV'UTER CENTERS CHARGE FOR SERVICES ON SELF-SUPPORTING BASIS 
Moscow EKONOMICHESKAYA GAZETA in Russian No 17, 1979 p 22 
[Article: “Information and Computation Centers Operate in a liew Way”) 


[Text] The office of the Interdepartmental Commission of USSR Gosplan con- 
firmed “Methodological Directives on Converting Computer (Information and 
Computation) Centers to the ilew System of Planning and Economic Incentives,” 
leveloped by the USSR Central Statistical Administration and USSR Gossnab. 


when a new system is introduced, the most imzortant task of computer centers 
in ministries (departments) is increasing work efficiency, maximum use of 
computers and high-quality fulfillment of plan goals and contractual obli- 
rations on specific schedules vith minimum outlays. 


Computer centers function on » self-financing basis. that is, they meet 
their own expenditures through :..come from giving services stipulated in 
contracts (by orders and requisitions). Computer equipment is acquired 
through capital investments. 


In the plan the volume of services (operations) provided ty the computer 
centers is determined as the cost of planned calculated and desifned ser~- 
vices (operations), based on calculations coordinated with the customer, 
and also as the cost of services based on wholesale prices set by the price 
list for computer center services. 

[ 372-10123] 
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THE NEED FOR NUMERICAL PRODUCT CODES 
Moscow EKONOMICHESKAYA GAZETA in Russian No 27, 1979 


[Article py A. Sakov, deputy director of the Scientific Research Institute 
of Technical Information, Classification and Coding answering Ictter by G. 
Petrov, engineer, Rostov-na-Don] 


[Excerpts] Our country produces materials, semifinished goods and finished 
products of hundreds of thousands of types. They are presently coded using 
electronic computer equipment. However, the language of computers is the 
language of numbers. Consequently, each product wst have, in addition to 
its ordinary name, a new, digital "name." 


At present, all industrial products are grouped into 99 classes. For example, \ 
class 45 is motor vehicle., class 48 is hoisting machines. Each of these 

classes inc’ udes the entire assortment of its particular type of product. 

The “name” of each type of product consists of 10 digits. By means of these 

digits, a computer can instantly "recognize the face” of any machine tool, 

motor vehicle, tractor, turbine or fabric. 


This computer language is already being used fcr “conversations” between 
sectors. The USSR State Planning Commission and USSR State Supply Commis- 
sion, USSK Central Statistical Administration and USSR State Committee on 
Prices perform statistical and economic calculations, usvally, using the 
new digital "language." Since January of this year, the cigital codes have 
become obligatory. Without such a code, any document will be returned as 
ineffective (since the product is, so to speak, “nameless") and will require 
further processing. 


Based on a standard resolution prepared by the USSR State Committee on Stan- 
dards, almost all Ministries have developed their own branch resolutions. 
According to these resolutions, codes are assigned only by head or base or- 
ganizations which are assigned tc develop the individual technical policy 
for the production of a given type of product. 


Unfortunately, the creation of digital codes is not always taken seriously. 
Each day, some 200 technical standards documents must be processed by the 
Standards Institute. But almost 2/3 of these must te returned as improperly 
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fillec out, because the workers who have developed technical conditions 
have failed to assign a code. The approved resolutions on coding must be 
orecisely followed. 


[383-6508] 
6508 
CSO: 1863 
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NEW SCHOOL TEACHES COMPUTER USE TO OFFICE, MANAGEMENT WORKERS 


Novosibirsk EKONOMIKA I ORGANIZATSIYA PROMYSHLENNOGO PROIZVODSTVA in Russian 
No 6, 1979 pp 88, 96-97 


[Articte by Igor’ Ognev: "The School's Doors Are Open“] 


[Fxcerpts] On the surface they look no different than the scientific asso- 
ciates who populate the building of the Institute of Economics and Organiza- 
tion of Industrial Production of the Siberian Department of the Academy of 
Sciences USSR. Only when you look more closely do you discern a certain dis- 
engaged air characteristic of people who are away from their customary work 
and obligations. After catching fragments of talk about problems, gradua- 
tion projects, and preparation for classes you may guess that you are dealing 
with a special category, the students of the special school for advanced study 
(raising qualifications) at the Novosibirsk State University imeni Leninskogo 
Komsomola. 


The Computer: an Old New Friend 


During the first days of classes students are familiarized with work at a 
terminal, because it is a rare course that does not use computers, even 
courses such as "Timely Problems of CPSU Economic Policy in the Current 
Phase." The special course "Trends in Computer Development" was worked out 
under the direction of doctor of technical sciences N. B. Mironosetskiy, 
head of the computing center division of the institute. 


"The objective of our class," N. B. Mironosetskiy says, "is to teach formu- 
lation of problems, methods of solving them, and program selection and to 
help students master the language. And of course, we teach how to use the 
computer. In addition, we have tried to show the stage of development our 
domestic computer technology is in." 


We visited classrooms. Doctor in economic sciences A. M. Alekseyev, head of 
the division of optimal planning of industrial sectors for the institute, 
conducts classes in "Models and Methods of Optimal Planning." He is the 
scientific director of this course. Candidate in economic sciences Yu. Sh. 
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Blam and candidate in physicomathematical sciences V. V. Radchenko, teachers 
who are also associates of the division, are in the classroom with him. To- 
day they are solving a production and transportation problem using the example 
of the logging and wood processing industry. They have been shaping the ma- 
trix for work with the computer since morning. The teachers keep moving from 
one student to another, taking care of little troubles that come up every 
minute. Alekseyev manages the chalkboaid. With the help of the students 

the empty cells of the matrix are gradually filled. In this way the teach- 
ers keep the entire group working hard as the meaning of each entry is re- 
vealed. 


The column of equations on the board to the right of the matrix grows. By 
lunch time the problem has been written in a form suitable for computer solu- 
tion. They usually go to the computer in the second half of the day. 


Everything is ready at the computer center. Machine time has been allocated 
according to the requests of the special school. Two terminals purchased 
specially for the school with the help of the Presidium of the Siberian De- 
partment of the USSR Academy of Sciences give the students access to vue pro- 
cessor of the third-generation computer. At this time the number of teachers 
increases. It is very important, especially at first, not to leave a student 
alone with the terminal and confused. After all, as one student said, many 
of them initially consider the computer a “devil with horns" and are sitting 
down at a dialogue-type terminal for the first time. It is somewhat differ- 
ent to work with them. Students in this school do not turn their information 
over to someone eise and wait for the computer to calculate it; they get the 
results themselves. They feed certain data to the processor, in addition to 
the data stored in its memory, and immediately receive a result, think it 
over, feed new information, and in this way carry on a dialogue with the 
machine. 


Students come to the computer after mastering manual calculation procedures. 
"It is important to us," says A. M. Alekseyev, "to give them standard methods 
of working with a matrix.” The process of manual calculation is essential 
because its stages help them grasp the process and logic of solving the prob- 
lem. There are many variations for performiny a plan assignment and you can- 
not sort through all of them manually. Beginning with the third class stu- 
dents themselves reject this slow procedure and change to the computer. When 
they sit down to the terminal after this, they understand that the machine 

is going through the same stages, only much faster. And then they are inevi- 
tably drawn to increase the number of factors and constraints. 


"Even though computer equipment has been used in the economy for more than 
two decades and, one would think, is no longer an exotic thing, many spe- 
cialists continue to treat computers like, for example, space flight. It is 
poesible in principle, but it is not for us. Unfortunately, we are not using 
the best methods to break down this stereotype." 
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"We Look one-month courses in computer technology,” says B. C. Shevchenko, 
chief specialist of RSFSR Gosplan, “but there the machine was only demon- 
strated. We saw how cards are punched and observed the other procedures. 
But we did not get to do the work ourselves. Now, after using the computer 
many times during study in the special school, I have learned that it is not 
so frightening. Everybody at Gosplan can type, so the terminal is feasible. 
What I want is to see a terminal in every division of Gosplan and us using 
it to solve real planning problems.” 


COPYRIGHT: Izdatel'stvo “Nauka.” "“Ekonomika i organizatsiya promyshlennogo 
proizvodstva,” 1979 
[385-11,176] 


11176 
cso: 1863 
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VISIT TS MARITIME FLEET COMPUTING CENTER 
Moscow TRUD in Russian 1 July 79 p 1 


[Article by S. Snegirev: "Masters of the Waterways — Today Is Maritime 
and River Fleet Workers Day“] 


[Text] It is har’ to find any other holiday on the calendar which will 
be celebrated by Soviet people at such far corners of the globe. Hun- 
dreds of thousands of water transportation employees in our country are 
celebrating the day this year, on the great rivers of Russia and be- 
neath the burning sun of the Indian Ocean, in the vast icy wastes of 
the Arctic and along the shores of North and South America, at ship- 
yards and in ports on all continents. 


The illuminated lines of green raced across the display screen: names 
of ships, ports, and coordinates in Jjegrees and minutes. Ali opera- 
tional information on the location and course of every ship of the 
enormous freight and passenger fleet, numbering about 2,000 ships, is 
reliably stored in computer memory at the Main Computing Center of the 
USSR Ministry of the Maritime Fleet. 


V. S. Bondarenko, head of the center, helped ask the computer our first 
question. It was how many Soviet crews were in the Atlantic and along 
the shores of Cuba on the eve of their holiday. 


The lines of the answer ran on to the screen: "Khirurg Vishnevskiy,” 
"Frants Bogush," "Chapayev," and so on. The long list filled the en- 
tire screen, and ended with the machine's query "Continue?" 


"There is probably no reason to continue,” Valeriy Sergeyevich said to 
me, "because this will be a very long list." 


Endless columns of figures were transferred from machine memory to the 
display screen and now the computer's answer to our last question was 
ready: “The coastwise maritime fleet performed 102.1 percent of its 
assignment for the first 3.5 years of the five-year plan, shipping 5 
million tons of freight above the plan. More than 950,000 square meters 
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of housing have been built for maritime transportation workers and the 
number of places in children's preschool institutions has increased by 
3,220. River workers of the RSFSR considerably overfulfilled the plan 
for volume of shipping, cargo handling, and production of industrial 
output in the first three years of the five-year plan.” 


[379-11,176] 


11176 
CSO: 1863 


106 











E. Economic Control at Local Level 


USSR UDC 025.4:677:066.015.2:002 


EXPERIENCE IN DEVELOPING AND INTRODUCING THE INFORMATION LANGUAGE OF ‘ROASU' 
(Republic Industrial Automated Management System) FOR THE MINISTRY OF 
LIGHT INDUSTRY OF THE UKRAINIAN SSR 


Moscow KLASSIFIKATORY I DOKUMENTY in Russian No 2, Feb 79 pp 1-4 manuscript 
received 10 Feb 78 at the All-Union Scientific-Research Institute of Tech- 
nical Information, Classification and Coding 


KOVBASENKO, B. S. and KRIVCHIKOVA, M. V., Main Information-Computation Center 
(GIVTs) at the Ministry of Light Industry of the Ukrainian SSR 


[Abstract] Experience in developing and installing a republic industrial 
automated management system (ROASU) for the Ministry of Light Industry of 

the Ukrainian SSR has revealed the need for changing from selective coding 

of information in various forms to a special all-encompassing language. Such 
a language has subsequently been developed. Its basic lexographic elements 
are names of control objects, functional characteristics of control objects, 
technoeconomic indicators, measurable parameters, units of measurement, names 
of articles and details, functional-time characteristics, quantities (values), 
and dates. The development of this language proceeded in several stages, 
from defining the range of applicability, through selection of the method for 
formalizing the natural language as the basis, determination of the necessary 
content of information classifiers, anc establishment of syntactic rules for 
message economy, to final description of the language. It is in use since 
January 1976 for data storage on magnetic tapes for a Minsk-32 computer. It 
serves as a basis for organizing the amassed information resource. It needs 
no modification for use with any other computer such as a Unified System YeS- 
1033 based on the OKA system of control of the data base. A changeover to 
this new computer is now planned while the language is only undergoing fur- 
ther refinement. . 

COPYRIGHT: All-Union Scientific-Research Institute of Technical Information 
Classification and Coding 

[361-2415] 
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F. Extractive Industries, Fishing 


BRIEFS 


YES-1010 FOR SHALE PROCESSING--A YeS-1010 has been installed at the Shale 
Processing Combine imeni Lenin in Kokhtla-Yarve. It operates in real-time 
utilizing an ASU (automated management system) which was developed by the 
Estonian Academy of Sciences Institute of Cybernetics. [Summary] [Tallin 
SOVETSKAYA ESTONIYA in Russian 31 Jul 79, p 2] 


MINSK-32 TO M-4030 CONVERSION--Fishery institutes of the various water basins 
are each equipped with a Minsk-32. However, the Azov-Black Sea Scientific 
Research Fishery and Oceanographic Institute (AzcherNIRO) is now upgrading 
to an M-4030. Regional Prediction Centers, which are located at each insti- 
tute, use these computers to track and predict sea-life resource levels. 
[Summary] [Moscow KLASSIFIKATORY I DOKUMENTY in Russian No 8, 1979, pp 6-8] 


CSO: 1863-P 
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COMBINED AUTOMATION IN OIL FIELDS OF "BASHNEFT’” 
Moscow IZVESTIYA in Russian 31 Jul 79 
[Article by R. Bikmukhametov, correspondent of Izvestiya] 


[Excerpt] Work on the introduction of integrated automation systems has 
been completed at 32 oil fields of “Bashneft'" Union. Almost 10,000 oil 
wells are controlled direct from control panels. 


In recent years, surprising changes have occurred in the oil fields of our 
Republic. The time when operators had to go to each well in all kinds of 
weather and check the operating equipment by hand, performing repairs on 
site, is now in the past. Oil field workers have eagerly greeted the intro- 
duction of complete automation systems. The first steps in this direction 
have been taken by the workers of the “Chekmagushneft'” Administration. I 
recently visited them, and this is what I saw. 


Over tremendous areas, you see almost no people, but hundreds of wells 
operate without failures. Their behavior is precisely monitored by elec- 
tronic instruments, and all operations are performed under the control of a 
program, rather than a man. Automatic measuring devices, upon receipt of a 
signal from the control panel, determine how much oil a well is producing. 
The automation system also allows constant monitoring of the flow of oil to 
the storage area or pipeline. 

[383-6508 ] 


6508 
cso: 1863 


109 








COMPUTER IN MEDVEZH*YE GAS DEPOSIT LOGS DAILY WELL FLOWS 
Moscow PRAVDA in Russian 17 Aug 79 p 2 


{Arti by V. Strizhov, director of "Nadymgazprom™ Association, and E. 
Kornin, of the automated management system (ASU) division of the associa- 
tion: “Electronic Brain of a Gas Field”) 


[Excerpt] Someone who arrives at the Medvezh'ye gas deposit for the first 
time never ceases to be amazed at the high level of mechanization and auto- 
mation of gas extraction. High per-wnit capacity installations have been 
installed here for the first time anywhere in the country. Each well yields 
upwards of a million cubic meters of crude a day. This year tie "Nidymgaz- 
prom” Association collective will recover 65 billion cubic meters of “diue 
gold" at Madvezh'ye. 


A thousand kilometers separate the Medvezh'ye deposit from the primary users. 
But the gas field workers have no right to interrupt gas supply even for a 
minute through these superlong trunklines. That is why special significance 
is to be found in problems of ensuring the operational reliability of all 

our gas fields. Accomplishing this is not easy. In fact each well, each 

gas field aust be forced not only daily, but hourly as well to yield a strict- 
ly specific amount of gas. 


Electronics is helping make the most difficult calculations and in determin- 
ing the well operating conditions. The ASU-Medvezh'ye automated management 
system is operating in the Nadymgazprom Association. The computer has taken 
on numerous complex operations, in the first place, collecting information 
about enterprise activity. Daily in the morning we have an operational re- 
port that reflects a detailed and exact pattern of operation at all the 
fields in the past day and shows the number of producing and inactive wells 
and the technological segments of the pipelines. This exact information 
permits qualified decisions to be made on time. 


Pven earlier we did not get by without operational reports. But filling out 
the reports took the time of many individuals; they got their information by 
phone. Sometimes the information was late in coming and so lost value. The 
computer helped set up a well-defined, interruption-free and absolutely 
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objective information service and cook on the monitoring of geologica’ ps- 
rameters of working the pockets. The computer predicts the migration o! 
water in the productive stratum and makes it possible to take the necessary 
measures on time. Here is a characteristic example. The gas began to ar- 
rive from wells mixed with water {(n the initial period of exploiting the 
deposit at one of the fields. V’tiu the computer it was possible to find 
the cause and rapidly take corrective steps. 


The automated management system aids in solving many other problems as well. 
In March of this year, for example, as part of construction operations at 
the trunk gas line the Urengoyskoye deposit had to be shut down for a while. 
The Medvezh'ye deposit had to compensate for the cessation of gas deliveries 
from this “storehouse.” To do this, the caily fuel recovery needed to be 
heavily augmented. The computer calculatea the maximum possible recovery 
for each field. The additional fuel was delivered with detriment to further 
deposit exploitation. 

[370-10123] 
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MINE VENTILATION AUTOMATED MANACEMENT ‘SYSTEM ANNOUNCED 
Kishinevy SOVETSKAYA MOLDAVIYA in Russian 10 Ag 79 p 1 
[Article from TASS, Ukraine: "“'Vetwr' Automated Managenent System™] 


[Text] The “Veter” [Wind] ASU ‘automated management system) has appeared 
among automated systems which manage comzlex production and planning process- 
es. It has been created by scientists at Nonetsk Polytechnical Institute in 
conjunction with engineers of sector scientific-research institutes. 


Miners call the ventilation service of their enterprises the lungs of the 
coal mines. Each minute powerful central ventilation fans force from 3000 

to $090 cubic meters of air into mine workings. This fresh stream is caught 
on its way to kilometer depths by other units located well under the ground. 
It is not at all simple to control this service in today's gigantic mines: 

it is necessary constantly to monitor the composition of the mine's atmos- 
phere, to distribute efficiently the air through a ramified netwirk of under- 
ground passages and to see to optimal operating cenditions for ventilating 
machinery. The “Veter” ASU has taken all these concerns upon itself. 


The system's instruments will monitor the presence of methane in mines. They 
will immediately halt the mining of coal in a hazardous section. The compu- 
ter will suggest to the controller how much air must be supplied to a speci- 
fic face and at what time. The system won its first official entry at the 
Donetsk Mine imeni the SOTSIALISTICHESKIY DONBASS Newspaper. 

[350-8831] 


8831 
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C. Manufacturing and Processing Industries 


SSR UDC 006.354.65.01.1.56:681.3 


STANDARDIZATION OF AUTOMATED MANACEMENT SYSTEMS FOR TECHNOLOGICAL PROCESSES 
UPDATED 


Moscow STANDARTY I KACHESTVO in Russian Wo 4, 1979 pp 39-41 


[Article by I. A. Almazov, director, Administration for Instrument Making, 
Automation Equipment and Control System Gosstandart [State Committee for 
Standards}: “Standardization in the Area of Automated Systems for the Manage- 
ment of Technological Processes”) 


[Text] At the yresent time the development and introduction of automated 
systems for the management of technological processes (ASUTP's) are under 
way in practically all sectors of industry. Therefore, it is necessary to 
perform a combination of jobs relating to standardization in this area. 


Let us discuss the key trends of work relating to the standardization of 
ASUTP's. 


Ceneral Organization Standards 


Under this heading comes the creation of State standards establishing the 
purpose, structure, functions and modes of the work, as well as general tech- 
nical requirements for the system as a whole and for individual types of sup- 
port. In additicn, they must define the steps and stages in the creation of 
ASUTP's and the job content at each stage. 


Developed at the present time are the following: GOST [All-Union State 
Standard] 17194-76, “ASUTP’s. Terms and Definitions;" GOST 16084-75, "ASUTP's 
in Industry. Key Rules;" GOST 17195-71, “ASUTP’s. General Technical Specifi- 
cations;" GOST 20913-75, “ASUTP's. Stages in Creation;" GOST 21705-76, 
“ASUTP'’s. Reliability. Key Rules;" and GOST 23252-78, “ASUTP's. Project 
Requirement.” 


In the development of this group of standards it is necessary to see to the 
optimal classification of ASUTP's, taking into account the nature of the 
technological process and the number of parameters to be monitored. 
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Hardware 


ASUTP hardware includes first of all measuring and monitoring equipment. 
The start of the creation of a State system of industrial instruments anc 
automation equipment (the GSP) goes back to as early as 1960-1961, with the 
development of methods of uhifying automation equipment. 


The implementation of the principles of standardization, unification and 
unitization has made it possible tc create a scientifically substantiated 
combination of unified instruments and equipment of a reasonably restricted 
nomenclature, representing the equipment base for the design of ASUTP's in 
practically all sectors of industry. 


The general technical specifications for the GSP have been standardized by 
GOST 12997-76. 


A number of other standards have set requirements for signals, power supplies, 
operating stability, reliability, construction, terminal dimensions, and the 
standardization of metrological characteristics of measuring and automation 
equipment. 


Another group of State standards contains requirements for GSP electrical, 
pneumatic and hydraulic equipment. 


An important part of the NT7D [scientific and technical documentation] regu- 
lating the GSP is made up of requirements for standard-unit complexes con- 
structed on the basis of unified designs and uniting similar items for a 
specific purpose. 


In the functional respect, GSP items represent equipment for obtaining in- 
formation on the state of technological processes, for converting, processing, 
representing and storing information and generating management commands, and 
for utilizing command infermation for influencing the technological process. 


At the present time Gosstandart and Minpribor [Ministry of Instrument Making, 
Automation Equipment, and Control Systems] with the participation of a number 
of ministries are doing work on extending the progressive principles of the 
GSP to the entire instrument making industry. Gosstandart in 1976 approved 

a program of overall standardization for the creation of a unified system of 
standards in instrument making (the YeSSP). 


Provision has also been made for the creation in the current five-year plan 
period of programs for overall standardization with regard to groups of mea- 
suring and automation equipment, as well as general rules and norms estab- 
lishing unified requirements for all items included in these groups regard- 
less of the membership of the enterprises which develop and make them. 
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in addition, included among ASUTP hardware are both the computer equipment 
per se, needed for the effective functioning of systems, and equipment for 
gathering, converting, transmitting, storing, processing and utilizing in- 
formation. 


It must be mentioned that work on standardization in this area began to be 
done comparatively recen-ly. For example, prior to 1965 in this country 
there was not a single State standard for computer hardware. Meanwhile, an 
analysis of the output of these products, manufactured in 1965, showed their 
complete incompatibility. 


The lack of the proper attention to questions of unification and standardiza- 
tion of ASU hardware resulted in the duplication of work and unjustified costs 
for the design of systems. 


Therefore, the goal was set of creating within the shortest possible time, 
based on the principles of standardization, the conditions for the special- 
ized manufacture of computer hardware, and of improving its quality and re- 
liability. 


In this matter we found complete mutual understanding from ministries respon- 
sible for the creation of computer equipment, which as early as 1970-1971 
developed about 100 State standards for automated management systems, compu- 
ters, and their individual elements, blocks, units and equipment. 


These standards, regulating the general requirements for computing complexes 
used in ASUTP's, covered a number of functional devices of computers, includ- 
ing input and output units (punched tape, punched card and printing), magnetic 
tape and magnetic drum storages, magnetic direct-access memories, machine in- 
formation media (punched cards, punched tape, magnetic tape), and also key- 
board and punchcard computers. 


In addition, standards were developed for alphanumeric codes for computers 
and data transmission equipment. 


Meanwhile, there was State standard in the country setting unified require- 
ments for various VT [computer technology] facilities, involved in the de- 
velopment, manufacture and introduction of which were organizations and enter- 
prises of more than 20 ministries and departments using different norm-sett ing 
documentation, which resulted in considerable difficulty in the creation of 
complexes of hardware for ASU's for different purposes. 


Gosstandart more than once raised the question of the necessity of creating 
such a standard, but no single ministry could do this job because of the com- 
plexity of coordinating unified norms and requirements among manufacturers 

of VT facilities. 
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Now COST 21552-76 has been created (developed by VNIINMASH [All-Union Scien- 
tific Research Institute of Standardization of Machine Building]), setting 
general requirements for various computer technology facilities, in respect 
to their manufacture, operating conditions, storage and transport, as well 
as requirements for power supplies, information media, data formats, and the 
like. Its introduction will make it possible to improve the quality of VT 
and will serve as a basis for ensuring the technical, information, software 
and operating compatibility of hardware. 


But the appearance of new computing complexes and the further development of 
automated control systems have necessitated a program approach to the standard- 
ization of computer technology facilities. 


In this regard, Minpribor has developed and Gosstandart has approved the -om- 
prehensive standardization program "Facilities for Gathering, Converting, 
Transmitting, Storing, Processing and Utilizing Information," calling for the 
development of 27 State and more than 20 industrial standards and technical 
specifications. 


This program extends to input and output and information conversion facili- 
ties, including the ASPI (integrated complex of facilities for gathering, 
recording and primary processing of information), data transmission, informa- 
tion storage and information processing equipment, as well as to completing 
products and materials, Taking part in the implementation of this program 
along with Minpribor are Minpromsvyaz’ [Ministry of Communications], Minradio- 
prom [Ministry of the Radio Industry], Minkhimprom [Ministry of the Chemical 
Industry], etc. 


Called for in this program is improvement of the quality, reliability and 
speed of response of standardized facilities. For example, the mean cycle 
between failures for monitoring and recording equipment must be increased 
from 120,000 to 240,000 work cycles, and their printing speed from 1.5 to 
three lines per second. Also called for is an increase from 320 to 1250 h in 
the mean cycle between failures for keyboard computers. 


It has been proposed that improvement in the quality ratings of standardized 
information facilities will be achieved as the result of the following: the 
setting of progressive norms for key technical characteristics; optimization 

of the nomenclature of technical specifications for information facilities; 

and establishment of intercoordinated requirements both for information facili- 
ties and for completing products and materials. 


In addition, in keeping with long-term trends in the area of standardization 
of CEMA agencies and international organizations of CEMA member countries for 
1976-1980, programs have been adopted which cover the standardization of vari- 
ous computer technology facilities. 
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For example, the program for the overall standardization of computers and data 
processing systems developed by Gosstandart together with GKNT [State Commit- 
tee on Science and Technology], Minradioprom and Minpribor and coordinated 

at the second meeting of the Provisional Work Group on Standardization of 

the Intergovernmental Commission for Cooperation Among Socialist Countries 

in the Field of Computer Technology, includes the development of 76 CEMA 
standards and other norm-setting materials. 


The standardization program "Unified System of Computers” (YeS computers) 
developed by Minradioprom includes eight CEMA standards. In addition, it 
calls for an analysis of the development prospects for a set of YeS computer 
standards. 


By the standardization program "Unified System of Small Computers” (SM compu- 
ters) developed by Minpribor has been proposed the development of five CEMA 
standards and 41 norm-setting pieces of material, and the performance of two 
analyses for determining key trends in the unification and standardization 

of SM computers. 


These programs call for, prior to 1983, the development of more than 170 CEMA 
standards and pieces of norm-setting material in thz field of computer tech- 
nology, representing the systems engineering basis for ensuring the technical, 
information, software and operating compatibility of hardware and systems. 
This will be conducive to effective economic and scientific and technical co- 
operation in the area of the development, multilateral specialization, and 
cooperation in the manufacture of computer technology facilities. 


We are assuming that the implementation of these programs will enable the 
creation of systems of computers and equipment designed on a unified struc- 
tural, construction, technological and element basis, as well as the develop- 
ment of mutually compatible YeS and small computers of all phases. 


Already the first results of work along these lines have made it possible to 
solve successfully a number of complex problems both at the design stage, 

and in the process of preparing for the series production of and of setting 
up a system for the engineering utilization of jointly created VT facilities. 
For example, with the approval of CEMA Standard 834-77, “Automation Instru- 
ments and Facilities. Consoles and Racks. Key Dimensions," the problem 

was solved of selecting a unified construction basis for SM computer equip- 
ment developed, manufactured and used in CEMA member countries for ASUTP's. 


Metrological Support 


The importance of this type of support is governed by the fact that the mea- 
surement of physical and chemical values characterizing the state and progress 
of a technological process is one of the key functions of an ASUTP. 





The main goal of netrological support is to achieve the required precision 
in measurements under operating conditions, as well as uniformity in methods 
of expressing the results of measurements and compatibility of measurements 
made in the process of the ASUTP’s functioning, regardless of its type or 
the industry in which it is used. 


Specific features of ASUTP’s influencing the ccentent and character of mectro- 
logical support are the multichannel, multifunctional and multicomponent na- 
ture of their measuring circuits. For example, in the "Irkenneft'" ASUTP, 
which covers 1C00 wells, 4000 parameters are monitored. 


The metrological characteristics of equipment used in ASUTP's are regulated 
by GOST 23222-78, "Standardized Metrological and Precision Characteristics 
of GSP Measuring and Automation Equipment.” 


Software 


This form of support includes the development of a set of standards for the 
Unified System of Software Documentation (YeSPD). It is being implemented 
by Minradioprom. The proposal is that this set of standards, setting uni- 
fied rules and norms for the development, formulation, registration and 
follow-up of software documentation, will become the procedure and systems 
basis for the creation and effective utilization of computer and ASU soft- 
ware in all sectors of the national economy. 


The YeSPD extends to the software documentation of all types of software re- 
quired for the computer processing of information, regardless of the area of 
application. 


At the present time has been completed the development of 30 standards, 
grouped according to the following divisions: basic rules; software and 
software document designations; rules for completing software documents; 
rules for circulation of documentation. 


Here it is necessary to dwell on packages of applied programs (PPP's), whose 
presence is an important factor in reducing the labor intensiveness and cost 
of creating ASUTP's and in improving their effectiveness. 


It is not by chance, therefore, that the State Committee on Science and Tech- 
nology has stated that the need of enterprises and organizations for applied 
programs is not being satisfied completely, that in the centralized bank many 
functional programs are lacking for the systematization of construction, egri- 
culture, transportation and trade. 


Being developed and introduced slowly are standard programs for solving op- 
timization problems and the automation of programming. Several of the pack- 
ages of applied programs available in the bank do not satisfy their users 
with respect to the quality and completeness of their functions. 
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The time required to forward programs to clients is long (from 3 months to 
a year). There {ts no proper organization in obtaining and supplementing the 
bank with programs developed and tested at enterprises and organizations of 
other ministries and departments having their own computing centers and ASU's. 


In this regard GKNT has entrusted Minpribor with developing in 1979-1980 and 
including in the YeSPD a set of State standards determining the classifica- 
tion, terminology, unified forms, structure and content of software documents 
for packages of applied programs. 


In our opinion, this will promote the development of the centralized PPP 
[batch of applied programs] bank and the utilization of these packages in 
standard design solutions in the creation of ASUTP's. 


Standardization of Technical Documentation 


The job of standardizing ASUTP documents is being done within the framework 
of the program "ASU's. System of Technical Documentation (STD)." It is 
being implemented by Minpribor. 


The purpose of development of the ASU STD is to develop a set of interrelated 
standards establishing general rules, types of documentation and requirements 
for their content, and rules for the completion and circulation of documents 
in the creation of ASU's of all classes for sectors of the national econony 
and territorial systems. The unified norms and rules defined by the staudards 
of the ASU STD are intended for use at all stages in the creation of ASi’'s. 


The set of ASU STD standards includes 19 State standards, grouped in four 
divisions: basic rules; requirements for document content; rules for com- 
pletion oi documents; and rules for circulation of documents. 


The standards of the first group--the basic--define the terminology, kinds 
and completeness of documents, their designation and rules for observance of 
norms. Standards of the second group establish requirements for document 
content, development stages, types of support, and individual project deci- 
sions. 


Standards of the third group regulate the rules for the completion of text 
documents and drawings, and standards of the fourth group, rules for register- 
ing, storing, duplicating and adding changes to documents. 


The implementation of this program wil make it possible to crwate in the 
country a unified system of technical documentation for ASU's, which will 
be conducive to improving their quality and effectiveness. 


Information Support 


The key components of information support, especially in arranging for the 
mutual exchange of information between different systems and with the func- 
tioning of ASUTP's as part of integrated systems, are unified documentation 
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systems (USD's) and all-Union classifiers of technical and economic informa- 
tion (OK TEI's). 


Involved with questions of information support for ASU's are Gosstandart to- 
gether with the USSR Gosplan, the USSR TsSU [Central Statistical Administra- 
tion] and other ministries and depirtments. This work is being performed 
along the following lines: the creation of a USD complex embracing the docu- 
mentation of practically all central government administrative agencies-- 

the USSR Gosplan, the USSR TsSU, the USSR Gossnab, the USSR Gosbank, etc.: 
and the creation of a unified system for the classification and coding of 
technical and economic information (the YeSKK). 


The following have already been created in the Ninth Five-Year Plan pertod 
in the area of information support: 


Fifteen USD's, including 38 State standards for these systems and sets, ap- 
propriate to them, of unified forms of documents on different types of activi- 
ties in the national economy, including on planning, supply, reporting, fi- 
nancing, pricing, trade, etc. 


Eishteen OK TEI's, containing more than five million items and making it pos- 
sible to code and process information on natural resources, industrial and 
agricultural products, management of the national economy, production and 
economic activity, labor resources and other kinds of technical and economic 
information. 


It must be stressed that prior to thecend of this and in the next five-year 

plan period Minpribor, Minradioprom, Minpromsvyaz’, Minelektroprom [Ministry 
of the Electronics Industry] and other ministries and departments must do a 

great deal of work on standardization. 


The scale of this work can be judged from the fact that in the implementation 
of the approved programs for overall standardization, both for items having 
direct application in ASUTP's and in accompanying areas, it is necessary to 
develop and review about 3000 to 4000 CEMA standards, State standards and 
industrial norm-setting and technical documents. 


The completion of this work will become an important factor in shortening the 
time required for and in improving the quality of ASUTP developments, and in 
improving the effectiveness of their application in various sectors of the 


national economy. 


COPYRIGHT: Izdatel'stvo Standartov, 1979 
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THE COMPUTER OPERATOR IN INDUSTRY 
Moscow SOTSIALISTICHESKAYA INDUSTRIYA in Russian 30 May 79 p 2 
[Article by Yu. Mikhalyuk, Odessa: “The Computer-9perator”™] 


[Text] For the machine operator it is sufficient to process a detail one 
time so that he will “memorize” all of his actions, and then the miniature 
computer will repeat it with precision. After that the responsibility of 
the worker will be only to periodically remove from the machine the finished 
work and provide new materials. 


A “self-teaching machine” system was created by the engineers of the 
Odessa Plant for Milling Machinery imeni S. M. Kirov. A mini-EVM [elec- 
tronic computer] the size of a typewriter operates within the complex with 
a widely universal milling machine which performs dozens of various opera- 
tions -- drilling, reaming, polishing, facing, etc. Press the key on the 
EVM console and the electronic system begins to automatically perform an 
entire work processing cycle. Changing the program for this processing 
according to his own judgement, the machine operator may input into the 
computer memory any variations. 


Presently the serial production of unique systems which free thousands of 
workers from time-consuming and repetitive operations ‘s becoming familiar 
at the plant. 

[275-90°2] 
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SIGMA AUTOMATED MANAGEMENT SYS7EM 


Novosibirsk EKONOMIKA I ORGANIZATSIYA PROMYSHLENNOGO PROIZVODSTVA in Russian 
No 5, 1977 pp 59-60 


[Article by editorial staff of journal] 


[Text] Our journal strives to produce constant publications on the problems 
of design and utilization of automated production management systems. In 
this context, the main problem is to use ASU to raise efficiency of produc- 
tion, make these systems a reliable and efficient instrument in the activity 
of industry managers. 


The country now has many active ASUs, but at the same time thousands of enter- 
prises and associations, organizations and agencies still have to make “> 
without them. It would seem that managers of these enterprises would be the 
primary target of publications on newly developed systems. We have, in due 
course, written about the "Barnaul" ASU. In the second issue of "EKO" of 1970, 
an article by B. V. Doktorov, director of the Barnaul Radio Plant and I M. 
Viadovskiy, deputy chief engineer was published; the third issue of 1972 con- 
tained the “Barnaul ASU in Action" theme. The system has proven itself in in- 
dustrial operation and is operating in more than 150 enterprises in our coun- 
try. 


Designers of the "Barnaul" ASU continued working and by 1976 they had intro- 
duced an automated management system called "Sigma" at three enterprises in 
the Altay region. The mark “Sigma” signifies the addition and association of 
forces. In reality, the new management system was designed by many groups. 
Its developers were the Computer Center of the Siberian Department of the 
USSR Academy of Sciences, the Institute of Economics and Organization of In- 
dustrial Production of the Siberian Department of USSR Academy of Sciences, 
Altay Polytechnic Institute imeni I. I. Polzunov, Scientific-Research Insti- 
tute of Systems of the All-Union Ministry of Instrument Making, Automation 
Equipment and Control Systems, Novosibirsk Institute of the National Economy, 
the Barnual Radio Plant and Machine Tool Construction Plant and the Altay 
Plant of Tractor Electric Equipment. The scientific project manager for de- 
sign, development and introduction of the "Sigma" ASU was academician G. I. 
Marchuk. 
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The value of the new system, already operating at several enterprises in the 
country, lies in the fact that it has taken up the best from earlier develop- 
ments, from experience gained in operation of the “Barnual” ASU and the latest 
scientific achievements in automated management systems, including product ion 
technology. 


“Sigma” can be employed at various types of enterprises; it is mainly oriented 
toward automation of primary production, can encompass all kinds of manage- 
ment activity. The system is designed to improve the structure of production 
and control elements, the use of optimized methods in long-term and on-line 
planning, economic methods of improvement of organization and increasing pro- 
duction efficiency. “Sigma” has been accepted for industrial exploitation 

by the State Interagency Commission which was workin in Barnaul and Rubtsovsk. 
Applied program packages were recently sent to the centralized program bank 

of the Scientific Programming Association “Tsentroprogrammsistem” (Kalinin), 
making the “Sigma” ASU available to a wide range of enterprises. 


COPYRIGHT: Izdatel'stvo "Nauka," "Ekonomika i organizatsiya promyshlennogo 
proizvodstva,” 1979 
[297-8617] 
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THE FUTURE OF SIGMA AUTOMATED MANACEVENT SYSTEMS (ASU) 


Novosibirsk EKONOMIKA I ORGANIZATSIYA PROMYSHLENNOGO PROIZVODSTVA in Russian 
No 5, 1977 pp 61-71 


[Article by I. M. Bobko, doctor in technical sciences, Computer Center, Si- 
berian Department of the USSR Academy of Sciences; N. 8. Mironosetskiy, 
doctor in technical sciences, Institute of Economics and Organization of In- 
dustrial Production, Siberian Department of the USSR Academy of Sciences, 
Novosibirsk; and I. M. Viladovskiy, candidate in economic sciences, Altaysk 
Polytechnic Institute, Barnaul: left to right on photograph. “Ideas, Life 
and Future Systems”) 








[Text] By the time the “Sigma” ASU was put into industrial operation at three 
Altaysk enterprises, several dozen enterprises in the kray and beyond had docu- 
mentation on the system. Many of them had already made an attempt to use ele- 
ments of the new ASU in their work. The technical specifications for its de- 
velopment spoke of the fact that the system was designed for machine construc- 
tion and instrument construction enterprises. But it was found to be more 
universal: it could be used both in continuous and in mass production as 

well as in individual, pilot and repair productions. 


che system is based on Unified System third-generation electronic computers, 
starting with the YeS-1020. At the Barnaul Radio Plant and Barnaul Machine 
Tool Construction Plant there were ASUs based on M-220 and Minsk-32 computers. 
A system of automated converting (transfer) of their data banks to type YeS 
computer was developed there. Enterprises that have second-generation com- 
puter ASU can use them to shift to newer computers. 
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The syste» ‘= designed for managing enterprises with up to 30,000 workers, 
with internal nomenclature of up to 250,000 parts and subassemblies and with 
up to 50 different shop divisions. 


Upon reception into industrial use, “Sigma” had seven functi_nal management 
complexes: “Primary productions,” “Optimization of production plans,” “Tech- 
nical preparation cf production,” "Material resources,” "Production of new 
products,” “Labor resources” and “Wages.” The introduction of the set “Pri- 
mary production” is obligatory. All others are assimilated in an arbitrary 
sequence and in any combinations. 


The annual economic impact averages 500,000 to 600,000 rubles. Payback takes 
one to two and a half years. 


One must be oricnted toward the computer hardware that is available to tle 
enterprises. An ASU with colossal resources can be built on a higher sci- 
entific-technical level, but will all enterprises be able to introduce it in 
high-volume succession? 


“Sigma” requires, above all, the gradual improvement of managerial methods 

and arrangement of all existing paperwork at the enterprises. The enterprise 
is a living organism and its entire management s;stem can not be suddenly 

torn asunder, no matter how imperfect it is; a s\woth transition without great 
resources is necessary. “Sigma” creates the groundwork on which it will be 
easy to build a more perfect automatec management system in time, i.e., it is 
designed for its own continuous evolution and the development of the enterprise 
itself. 


Many methods of solving problems and the solutions themselves in developing 
“Sigma” were born in industrial groups. Cooperation of Novosibirsk and 
Altaysk scientific groups with industrialists, development of basic concepts 
and design of automated management systems began long ago, in 1962. A great 
deal of time was necessary to design the first ASU. It was put into opera- 
tion in 1971 at the Barnaul Radio Plant. 


The basic principles of the “Barnaul” system were completely acceptable for 
“Sigma” as well. We will mention these principles for the readers’ sake. 


First of all, before developing an ASU, the operating information systeme at 
an enterprise must be analyzed, a system of primary document turnover must 
be designed to avoid redundant information and so that data are reliable, 
valid and, what is most important, concise, 


Second of all, it is necessary to integrate data into a single data bank, a 
single document: it contains labor and material resources, technological 
parameters and planning figures. On the other hand, differentiation by shops 
is necessary: preparation shop have their own data banks, assembly shops 
have their own data banks. 
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Many ASU's have a so-called product tree: tuw.e system is coupled to the parts 
used to make up the products. We vertically divided this tree and “coupled” 
it to the process, and thus to the worker's pays. What does that give you? 
Feedback. 


In the cyberne_ic sense, after all, subrovtines known to everyone should be 
local systems with feedback. The planning subroutine produces forward con- 
nections while the accounting subrouting produces feedback. The predica- 
ment lay in the fact that division into subroutines was done in the realiza- 
tion stage and the management circuit was interrupted. We rejected subrou- 
tines and discrete problems (planning, accounting, supply) in order to design 
an integrated data base. 


“Sigma” is a specialized data bank with program packages of economic and or- 
ganizational management. 


Development of ASU in our country went t! rough a perisd when the talk was 
mainly about standardized ASU. But even related enterp-cises differ from one 
another and adopt poorly to standardized ASU. Individual «ystems, however 
(developments went by this route) are too expensive. 


The “Sigma” ASU can be used by many enterprises because it is adcotable. The 
system foresees three levels of adaptation: 1) information and soitware; 2) 
separation of functional problems inherent in all enterprises; and 3) specific 
problems which are meaningful only to a given enterprise. 


The adaptation unit was designed to adjust the entire ASU programming package 
to specific cperating conditions. The systems was made so that it automati- 
cally adapts to enterprises specifications and needs no significant re-working 
of software as compared to other ASU. Its essence lies in the modular con- 
struction of the system's mathematical apparatus: each module (either informa- 
tional or fundamenta..) has adaptation components. 


In specific terms, adaptation of the system for its users starts with the 
plotting of an “Enterprise map" in which the general parameters of production, 
parameters of ASU hardware, parameters of shops where ASU is introduced are 
described. “Enterprise maps” enable the adaptation unit to draw up in its 
memories the nccessary parametric tables, to compare desired conditions with 
conditions already shown in the data bank of alternative programs and to 
choose the most effective one. 


In brief, the adaptation unit in “Sigma” enables it to automatically derive a 
specific variant of software from a base variant and obviates the long, diffi- 
cult process standard in the introduction of traditional ASU. 


High adaptability inherent in the system was displayed from the very start. 
Its individual program complexes were realized at different enterprises, were 
developed in ten different organizations, but all complexes were easily co- 
ordinated with each other and merged into a unified system without the usual 
complexities. 


We rejected subroutines of technical-economic and operat ional-production plen- 
ning, accounting procedures and other classical arrangements. “Sigma” is a 
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system of management of the organizational structures, not functional units. 
Any production is a unified process and its management should be unified, not 
separated between individual services, each of which (of course) vants to de- 
fend its own interests. 


The meaning of automated production management lies not in the fact that mana- 
gers of services receive the same information from the computer that has al- 
ways been used, but is more ou-line. The computer should not be an accelera- 
tor, but an intensifier. On the basis of ASU, a new technology of management 
should appear which is more economical and more efficient than before. 


“Sigma” consists of a set of program complexes designed for unified data banks 
and document flows. There are tight internal connections between them. It is 
important that the product is not taken as a whole: the primary goal of pro- 
duction, and its individual parts, the product is “cut apart” according to the 
nomenclature of the primary shops, working sites, teams or sections, shops and 
the enterprise are captured in sequence. Processing of data can be done in- 
dependent of the interests of any enterprise service. Information entering 
sections and shops is always unambiguous. 


The basic program complex in “Sigma"--"Production"--begins with the work site. 


Its goal is to provide workers of production departments (shops) and plant 
management with information on the course of plan fulfillment and resources 
for each pert operation. The data bank contains a complete description of 
items produced by the shop, all standards and accounting data. The standards 
and technological chart is the initial document for the former, the shift 
record of the section is the document for the latter. The system produces 
two groups of primary documents. 1) daily documents (product output of the 
shop, direct overhead for workers, net results of the shop in rubles and 
natural units; 2) monthly, quarterly and yearly documents (shop summaries, 
output quotas and wage calculations, fulfillment of the calendar plan, sta- 
tistics on changes in standards, losses, corrections of the plan). 


The entire system is coupled to technological operations and this enables it 
to switch from ASUP (automated enterprise management system) to ASUTP (auto- 
mated system of management of technological processes) without readjustment. 
The system is linked with worker wages, which generates a self-adjustment 
component. The machine contains a standard for the manufacture of a specific 
nut. The worker and standardizer follow the standard. The section heads and 
shop heads monitor the number of nuts. The economist, planning department 
head monitor production costs, etc. Therefore, in our example there are a 
lot of interested parties gathered “around the nut,” but most impor.antly 
the worker too is drawn into the management process. He is a controller, 

his interest ensures feedback in the system, controls the valid, reliable 
and on-line introduction of changes into data from his work site, After all, 
incorrect information is also an incorrect calculation of wages. 
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"Sigma™ fulfills all kinds of calculations on wages for any category of enter- 
prise worker for the first and second halves of the month. In interrogate 
mode with the computer, an individual table number, table number group, sub- 
division or subdivision group can be interrogated to yield wage and calcula- 
tion data, wage summaries according to entries and kinds of withholding, with- 
holding for goods bought on credit (with distribution by trades), etc. In 

the intermediate calculation period "Sigma" permits selective calculation of 
vacation, sick, award, severance and other wages. 


Thus the enterprise (with introduction of "Sigma™ in all shops) obtained sum- 
mary data on its activities for the month, quarter or year. Data are pure 
and have very little of the usual "“fudging™ familiar to all industrial work- 
ers. An example: the pressing shop manufactured a casing for the mechanical 
assembly shop. They can sit idle for a few days and be counted as having 
gone to assembly. "Sigma" requires an elementary crder: what the pressers 
made during the day should be transmitted to the assemblers; it has been 

made but is not transmitted, the computer makes a note of the fact that the 
assemblers have no casings. 


Attempts have been made at different enterprises to optimize the plan for at 
least ten years. But how? Collection of necessary information, even with 
ASU, where everything is calculated in terms of functional services of the 
enterprise, is a very slow process, while production is more dynamic. 





In "Sigma" is revealed the possibility of perspective analysis and the system 
can aid in substantially improving activity indicators. Why and how? 


Even in the average enterprise there are tens of thousands of materials, parts 
and subassemblies making up the product. In the first stages of evolution of 
automated management systems it was found that mathematicians armed with high- 
speed computers could capture all of production. But the years passed and 
information software for optimization of plans was inaccurate and incomplete 
as before. 


The first thing that developers have to deal with--they have to consolidate 
information without losing the substance of the production process from sight. 
A few mathematicians can not cope with this. In the “Sigma” ASU, consolida- 
tion of information about production resources (equipment, materials, working 
force) and its components (parts, subassemblies, units, products) occurs as 
follows. A group of experts--members of leading divisions and shops--deter- 
mines the grouping of resources to simulate plan optimization. There may be 
various motivations: shortage of some position, priority of production and 

so forth. These are not the specifics of ASU. In shaping the plan manually, 


such information is consolidated even more. The expert group should set the 
initial conditions for subsequent computer consolidation of information. 


Another problem is the choice of a plan optimization criterion. A single 
criterion can not succeed. In "Sigma" there are several criteria which 
orient the enterprise toward production of maximum profit or maximum product 
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output or maximum product realization. Enterprise managers independently 
select the chief criterion of plan optimization and others use them as auxili- 
ary ones. In the “Optimization” set, several methods have been developed to 
enable optimization of the plan to allow for several criteria. In a simpli- 
fied form this can be understood as follows: the plan will be optimum in one 
criterion and others serve as constraints. 


Using a computer a plan was designed, for example, for maximum profit which 
satisfies only the deputy director in economics. This is not, for sure, an 
optimum plan. “Sigma” proposes something akin to a business game. The work- 
ing group of experts, headed by the deputy director in economics, examines 
this plan. Participants of the working group usually represent rather con- 
tradictory interests. Most, let us assume, will criticize this plan. Each 
expert has the right to propose his own criterion. We can not say that there 
is an excess of plans. The “business game” usually revolves around some vari- 
ant, in our case, a plan with maximum profit. It is first examined in terms 
of chief indicators in the computer interrogation mode. Data can be obtained 
for each shop or division. 


As a result of a discussion of the plan, other constraints are set and they 
are used to form a new plan. This goes on until a compromise plan is pro- 
duced that satisfies all experts. The “business game” lasts 2 to 4 days. 


Other basic indicators of the technical production final plan are determined 
simultaneously with the compromise production output plan. According to data 
of Kiev cyberneticists, it takes 50,000 norm hours to develop it. For this 
reason, the technical production final plan is drawr up at enterprises with 

a great delay. Using "Sigma," it is formed at the same time as the produc- 
tion plan. 


The opportunity to derive the basic indicators of the technical production 
final plan and analyze them using a computer makes it possible to use the 
"Optimization" set for those enterprises for which the product output plan 
is strictly fixed and leaves no freedom for shaping. In this instance, plan 
optimization lies in the fact that the ASU enables them to predict the work 
picture of each shop and to take steps to reduce problems. 


What else can plan optimization using "Sigma" do? We know how often enter- 
prises receive plan corrections. A "Sigma"-optimized plan will aid in as- 
sessing these corrections from the standpoint of their feasibility. In 
changing the plan from above, we can rapidly reveal the impending work load 
of equipment and the need for materials and much more. 


Thus the set of plan optimization in "Sigma" is used not only at the start 
of the year during some sort of control period, as was planned, but syste- 
matically. For example, in response to a plan correction the enterprise 
directly, clearly and operatively can request ddditional resources or pro- 
pose its own variant for correction. 
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Assimilation of new products is a continuous process which has general fea- 
tures. They can be expressed as a mathematical model. A generalized model 
can be designed which would be suited for all cases of assimilation of new 
products, for all enterprises, but it would be of enormous size and thus 
poorly suited for practical applications. 


In developing "Sigma," another path was chosen which is more promising and 
closer to practice. The process of assimilation of new products is broken 
down into pieces. For each of them an individual model is drawn up. The 
piece models are sewn together so each enterprise has clear working models. 
This all takes place in the set of programs entitled "Preparation of produc- 
tion of new products.” 





An enterprise wishing to introduce this set cannot restudy and discover 
pieces of the process. They have a library and it can be supplemented. Any 
enterprise can correctly use the entire library or a part of it. The enter- 
prise extracts from the library those pieces which reflect assimilation of a 
given product, and if necessary, supplement it with specific rules and com- 
bine it into a unified model by filling it with specific information: name 
of shops, order of manufacture of new parts, labor-intensiveness, and so 
forth. The unified model enables them to develop coordinated plans of as- 
similation of new products for all shops and divisions of the enterprise. 
Deviations arising during plan execution are taken into account in the set. 
The plan is usually corrected with an unchanged directive period. New pro- 
ducts enjoy priority in distribution of resources. 


"Sigma" compels us to examine the process of design of new production as a 
continuous one starting with the designer's concept. At this first stage it 
is especially important to consider advanced scientific-technical ideas. 

This means that it is necessary to profoundly develop a structure of the pro- 
duct and discover its parameters. There generally exist thousands of combina- 
torial possibilities for designing any product. In “Sigma,” specific models 
are used for this purpose; they are called alternative models. With their 
aid are analyzed the structure of the product and its parameters. By inter- 
rogation, the designer can obtain a certain variant of characteristics of the 
future product. From many hundreds of variants there usually remain two or 
three of the most promising. This speeds up the design decision. Then work- 
ing outlines are drawn up and from them, the product and product testing. 


At this stage in assimilation of new products, up to 75 percent of the time 
can be expended only in testing a product and eliminating defects revealed 
in testing. "Sigma" enables us to plan possible changes to the product as a 
result of testing. Furthermore, the flow of changes is intensive in design 
after the designers have transmitted the documentation to the manufacturer. 
The ASU makes it possible to take this flow into account. In total, in the 
stage of design development, in "Sigma" are used three grid models which 
have withstood pilot industrial exploitation. 
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In general, after developing this automated management system there were 
many models left In the stockpile. The right-to-life was only given to 
those which were understood and adopted by industrialists. Simulation of 
all stages of assimilation of new products using computer speeds up the 
process, but naturally does not solve all problems. Preparation for produc- 
tion of new products is not the problem of a single enterprise. All inter- 
ruptions in this preparation occur chiefly because of poorly organized co- 
operation of many enterprises. Often their clear coordination is more in- 
portant, and not the organization of output of new products inside of a 
single enterprise. The use of "Sigma" permits efficient coordination of 
activity of all participants of this work at a given enterprise. 


"Sigma" is a very simple system from the viewpoint of the specialists. It 
requires a minimum set of computer hardware. A small set is necessary at 
the start and people at the enterprise have to get used to new management 
methods provided by the ASU. 


"Sigma," at first glance, only alters the tactics. But the entire strategy 
of management has to be changed; using "Sigma" (and this has already taken 
place at some Altaysk enterprises) this situation must be developed: if 

the computers stops then production stops. They sometimes say at enterprises: 
we cannot do without the computer, but if it is disconnected it wouldn't even 
be noticed. Wherever they have really gotten accustomed to the computer, a 
breakdown of the computer is tantamount to an electrical blackout. But this 
is not true for all shops. 


Work on "Sigma" is setting up conditions for the introduction of automated 
systems such as which we still dream. These would be terminals placed in 
the offices of plant management, shops and sections. There is a dialogue 
mode where the master, shop chief or division head can discuss with the com- 
puter any variant of any production situation, where every manager can seek 
advice from the computer from his work site. These are simulation models 
which will "playback" any organizational or economic process beforehand and 
thus predict the results. 


To the point, we tested out something at some enterprises. The production 
chtef approaches the display and finds out quickly which is better: to halt 
assembly of products tomorrow or get delivery of the "forgotten" parts for 
assembly tonight. He can generally playback tomorrow's program, to see what 
to set into production earlier, to compare a certain variant of the opera- 
tional plan, to select the optimum one. In “Sigma” there is still no combina- 
tion of precise mathematical device with the intuitive approach of the mana- 
ger, but that is a prospect of the system. 


We cannot always program and penetrate on-line into a situation, measure all 
the initial parameters all the time and in every process items; some of them 
are inaccessible, very labor-intensive for assembly and processing of informa- 
tion. This means that indirect monitoring is needed, indirect regulation 
based on the statistical relationship between various points of information 
retrieval. 
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How does this happen? If we consider any technological line or process, we 
can accumulate some statistics, design a system of statistical relationships, 
and capture the status of technology, diagnose it and predict it. For ex- 
ample, if we feel random surges of rejects in the first technological opera- 
tions which are hard to influence, then by knowing the nature of the reject 

we can predict what it will yield in the final operations. Thus it is possi- 
ble to alter the complement of parts start-up in the first technological opera- 
tions, which yields a serious economic effect. We now have a good programming 
package for such technological optimization. It is one of the prospects of 
evolution of "Sigma" which in the future will contain an additional set of 
diagnostics and prognost cs. 


At the Sibsel'mash plant in Novosibirsk, a warehousing system has been de- 
veloped where the bulk of paperwork needed by warehousemen, bookkeepers, 
suppliers and recipients will be eliminated. There will be interactive dis- 
plays connected to the computer. They won't need the packing and other papers 
full of all those signatures. 


In addition to warehouses, there are shipments of parts, materials and pro- 
ducts. We are planning for "Sigma" a set "Plant transportation.” The dis- 
patch system will be hooked into the overall production management system. 


"Sigma" can be introduced as a multiple-machine system. The multiple variant 
of the system (or time-shared computer center), grid methods of planning (es- 
pecially the complex "Preparation of production of new products") plus "Sigma" 
as a whole with its shep structure--here are three jobs which, when merged, 
can produce an ASU for a scientific-industrial association. And let us re- 
member: if you do not introduce new management methods in the shop and in 

the enterprise, can you really speak about them on a higher level? 


COPYRIGHT: Izd tel'stvo "Nauka," "Ekonomika i organizatsiya promyshlennago 
proizvodstva,” 1979 
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USF OF SIGMA ASU AT THE BARNAUL RADIO PLANT 


Novosibirsk EKONOMIKA | ORGANIZATSIYA PROMYSHLENNOGO PROIZVOD- 
STVA in Russian No 5, 1977 pp 71-74 


[Article by V. S. Podkopayev, candidate in economic sciences, Director, Barnaul 
Radio Plant: "Wider Opportunities"] 


[Text] The transition to the "Sigma" automated management system (ASU) at 
our enterprise took place quite smoothly, because the chief principles of the 
Barnaul ASU introduced in many shops of the plan were retained. The chief 
merit of both automated systems, in my opinion, is the shop by shop storage of 
data banks. Many primary documents of the earlier ASU are also kept now. 
They are the norm-technological chart, the shift record of the section, and so 
forth. 


"Sigma" enables us to make good use of 
the wider resources of the YeS-1020 
computer. We were earlier limited to 
20,000 parts items ina single shop. There 
are no such constraints for "Sigma". 


At the time when the new system was 
accepted into industrial operation, we 
had YeS computers 1020, M-220, M-222 
and the Nairi-S. In the first quarter of 
1978, we got another YeS type computer 
and we are taking on the problem of 
completing ali plant calculations on two 
third-generation computers. The con- 
version of all data banks from the old computers to the new ones was a big help. 
At first we thought that all standards charts for the "Sigma" ASU would have 
to be re-done. That would mean that for several months 5-10 men would be 
burdened with that job. Now it is being done automatically. 








It seems that it is difficult to vverestimate the new system, if we are talking 
about a balanced plan. Within plant frameworks, that is a clear production plan 
re-written monthly, weekly, every couple of days or even every couple of hours 
according to the type of production. The plan must be reinforced by materials 
and labor resources. Using "Sigma", we can now track changes in material and 
labor resources caused by corrections of the production plan and find the 
bottlenecks in due time. 
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We can new quite clearly see the shop workloads. The advance production plan 
for next year we presented 10 months before its start; the computer balances 
out the shop workloads, aims them toward maximum product output with less 
personnel and gives the optimum distribution of forces to maintain growth rates 
in this five-year plan (77 percent). 


In our ministry they wanted to introduce three different ASU at enterprises for 
individual, small-serial and mass production. When ministry workers investigated 
the "Sigma" ASU, participated in its development and incorporation, they saw its 
universality and other merits. Now the training of directors to new methods of 
management is done on the basis of this system. Those enterprises which 
receive YeS type computers are immediately given the directive incorporation of 
"Sigma". In our sector, of course, the management system is starting to be 
called "Gamma", but it is a gamut of "Sigma" programs assuring enterprise 
management at the modern level. 


Inside the enterprise, after introduction of “Sigma” ASU everything became 
clearer, whereas the situation became more complex in its external connections. 
In the ministry they were used to the fact that the figures presented by the 
enterprise were underestimated for output and exaggerated for needs. We now 
come out with accurate calculations: with the true labor-intensiveness and 
actual opportunity to reduce it, with the true staffing, with a clear need for 
materials. But the ministry . approach toward us is the same as to enterprises 
not making accurate computer calculations. 


But we are still standing firmly because we have new methods of accounting and 
calculation, because we have totally different arguments for evidence than when 
everything was done by hand in a single variant. But | think that the problems 
of the external order will remain until our system is hooked up with the sector 
ASU and suppliers’ ASU. 


In contrast to other automated management systems, “Sigma” pays for itself 
with small expenditures, the opportunity to test its operation in a single shop, 
to develop input and output documents and programs and then introduce it in 
other shops in stages. As a result the so-called psychological barrier is being 
overcome and people believe in the utility of ASU. 


"Sigma" permits experimentation that is impossible with other ASU. Here is an 
example. We took on the heaviest production rhythm in the shops and started 
paying workers for each 10 days worked off. The changes were startling--in six 
months the shop's rhythm was almost ideal. 


Something ought to be said of the system's adaptability. We see that it can 
adapt to any type of production, but alas, not to any type of management. Many 
enterprises are trying to debug the computer for a management system which is 
operating at the enterprise and are trying to input into the computer those 
documents with which they have been accustomed to use. 


In incorporation, two items are important: first of all, the number of nev 


documents for the computer. If there are a lot, the manager will say: "Why do 
| need to place a lot of people, maybe | can take a couple of people and let them 
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prepare the data | need by hand". There should be a minimum of input 
documents. Secondly, each enterprise wants to obtain the maximum output of 
information with the minimum input of documents. In that sense, "Sigma" comes 
with a positive recommendation. 


lhues, for operation of the data bank “Material and technical resources of the 
enterprise", three input documents are needed: “Nomenclature and price-list for 
materials and purchased product components", “Change in information on 
materials and components" and “Daily warehouse report". Any number of 
documents necessary to manage the material and technical assurances can be 
obtained at the output. This is roughly the relationship in other subroutines. 


Incorporation of “Sigm-" proposes a change in the structure of management. F or 
the meanwhile the shops will still have rate fixers, dispatchers and economists, 
but their functions have changed. They all now deal more with analysis. And 
to an even greater degree, these functions will change in the future. The 
accumulation of changes in enterprise management is now going on. but a 
change in the structure is still now the primary question for our enterprise. We 
are planning to first get rid of the second-generation computer and then go to 
ASUTP, and then a lot should change. “Sigma” has opened such opportunities 
before us and we will try to make use of them. 


COPYRIGHT:  Izdatel'stvo "Navka", “"Ekonomika i organizatsiya promyshlennogo 
proizvodstva", 1979 
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VOLGA ASU AT THE BARNAUL MACHINE TOOL CONSTRUCTION PLANT 


Novosibirsk EKONOMIKA I ORGANIZATSIYA PROMYSHLENNOGO PROIZVODSTVA in Russian 
No 5, 1977 pp 74-77 


[Article by P. S. Kulagin, director, Barnaul Machine Tool Construction Plant: 
"The Beginning of Long-Term Contacts"] 


[Text] Our plant is an enterprise with a shop production management struc- 
ture and objective technvulogical principle of specialization. The nature of 
production is hybrid (unitary, serial, mass and pilot production). 


At the end of 1970, the sector adopted a decision to incorporate the standard 
"Volga" ASU [automated management system] Development of the “Volga” ASU at 
the plant was begun in 1971 together with related enterprises of the sector 
under the methodical supervision of the sector's Scientific-Research Insti- 
tute of Systems. 


Our plant was responsible for the development 
of the standard plan of automation of techni- 
cal preparation of production. Therefore, by 
the end of the past five-year plan we had in- 
troduced 139 problems in stages in 10 function- 
al directions: technical preparation of pro- 
duction, technical and economic planning, opera- 
tive management of production (on the inter- 
shop level), material and technical provision, 
management of ancillary services, finance and 
bookkeeping activity, personnel management, 
marketing and realization of products, trans- 
port management, quality control and reliability 
control, 








Automated management ai this stage yielded actual results. Incorporation of 
the ASU required arrangement of all technical documentation and generat ing 

a norms bank in its total volume. Technical preparation of production time 
was one half to one third of its earlier amount. A vet of problems for cal- 
culation of optimum annual programs was introduced. With the use of compu- 
ter, results on fulfillment of socialist obligations by various workers were 
summarized. Calendar plan graphs for product manufacture of unit production 


136 











were put out. This made it possible to improve rhythm, reduce length of the 
production cycle, decrease reject losses, diminish non-productive expendi- 
tures in production. All categories of workers of the plant received their 
wages from 53 savings banks in town. 


Analysis of work experience on designing the ASU led us to the Siberian De- 
partment of the USSR Academy of Sciences, to developers of the “Sigma” AS\. 
This initiative was approved at the ministry; the sector's methods center o. 
ASU (headed by I. A. Danil’chenko, doctor in technical sciences) took practi- 
cal participation in the work. 


The set of diverse levels and control loops realized in sets of “Sigma” ASU, 
it: self-adjustment and well-resolved socio-psychological aspects of manage- 
ment form the most attractive aspects of the system. Among these we should 
note those that enable us to take account of the specifics of the enterprise 
and the many planes of its production. 


Matching <f industrial and bookkeeping accounting assures reliability of on- 
line information and realization of the normative method of accounting. 


Detail operational accounting permits the grouping of information with any 
degree of differentiation for any level of management, from the working site 
in the shop to divisions and enterprise managers. 


The original monitoring of individual plans of workers promotes a substan- 
tial growth in their labor productivity. 


Unity in accounting of movement of parts and computation of wages for work- 
ers reduces inter-operational losses and favors increased rhythmicity. 


Because of the opportunity of introducing “Sigma” in steps (shop by shop), 
the most labor-intensive part of preparation of subdivisions of the plant 
for incorpoi“stion of ASU is concentrated in tite; the economic effect of 
its incorporation is realized more rapidly. 


The daily processing of information gives a timely and reliable reflection 
of changes in production; on-going calculation of wages facilitates the in- 
troduction of a non-advance labor payment system. 


The detail-by-detail system of operative planning with simultaneous calcula- 
tion of the need for resources guarantees the limited unity between the 
shop's operational plan, technical and economic planning and the plan for 
material and technical supplies. 


“Sigma” eliminated the system of paying workers according to their duties; 
this enabled shop chiefs and masters to monitor wage cash flow each day, 
whereas before they did not find out about a cash shortage or surplus until 
the middle of the following month. 











Another example follows. If a machine operator wax given so-called “prot tt- 
able” work which easily ensures a monthly wage, then it could happen thet 
he would present some duties for payment and save others for another month. 
With the non-duty system, these cases are impossible; hence is produced the 
oblect‘ve assessment of labor-intensiveness and adoption of measures to 
guarantee equal profitability of parts. More favorable conditions are cre- 
ated for raising labor productivity and rhythmic rates of assembly. 


The new system affects the labor and behavior not only of workers. The 
total, operational and accurate calculation of wages gives a significant 
economy of labor of bookkeepers and intensifies the creative elements in 
the labor of engineering and technical personnel. Introductic:< of labor re- 
porting, computer computation of awards, calculation of need for materials 
provide an opportunity to shop planners and rate fixers to analyze labor 
plans; at the same time the system requires clear and responsible fulfill- 
ment of its obligations from warehousemen, dispatchers, and controllere 
from the department of technical control. 


We are faced with the problem of introducing the “Sigma” ASU in other shops 
of the plan and developing the system. We need to automate the shaping of 
operational information, up to and including operational and dispatcher man- 
agement, flow quality control in mass production and management of inter- 
shop cooperation. We are placing great hopes on the continuation and evolu- 
tion of creative collaboration with scientists of the Siberian Department 

of the USSR Academy of Sciences, scientific research laboratories of Altaysk 
Polytechnic Institute and sector scientific-recearch institutes. 


It would not be bad if we could hand over the development and incorporation 
of ASU to contractors and ourselves act as the purchaser. Specialized or- 
ganizations exist in Barnaul, but they are so small that the still do not 
have the strength to carry out such a task. It was only a witty remark made 
at the interagency commission which brought the system into operation, that 
the enterprises introduced the ASU by their own efforts. At our plant worked 
the experts of Moscow, Novosibirsk and Barnaul scientific organizations. 
Drawing upon the forces from academic and sector science to incorporate the 
system seems unwise to us from the viewpoint of the national economy. 


COPYRIGHT: Izdatel'stvo “Nauka,” “Ekonomika 1 organizatsiya promyshlennogo 
proizvodstva,” 1979 


[297-8617] 
8617 
CSO: 1863 


138 











BARNAUL ASU AT THE ALTAYSK PLANI OF ELECTRICAL TRACTOR EQUIPMENT 


Novosibirsk EKONOMIKA I ORGANIZATSIYA PROMYSHLENNOGO PROIZVODSTVA in Russian 
No 5, 1977 pp 77-82 


[Article by P. S. Prikhod"*ko, director, Altaysk Plant of Tractor Electrical 
Equipment, Rubtsovsk: “Don't Invent What's Been Invented”) 


[Text] Our first acquaintance with electronic computer technology occurred 
in the 9th Five-Year Plan. At the time, the plan was working without rhy- 
thm and fulfillment of plans was difficult. It had been suggested to us 
that we double the volume of production for 5 years and increase labor pro- 
ductivity by 69 percent. This was four times in excess of the best results 
of plant work in prior years. All enterprise services at that time developed 
a plan for organizational and technical measures in good conscience, but it 
did not assure success. Something had to be 
clearly changed, but what? Our attention vas 
drawn by the experience of the Barnaul Radio 
Plant where the “Barnaul” ASU (automated man- 
agement system) had been introduced. 


After investigating the experience of the radio 
plant, we decided to introduce the ASU (without 
alterations) in the mechanical assembly shop 
which was manufacturing 658 types of parts and 
carrying out 7300 operations. All information 
about the shop was put into memory of the radio 
plant's computer; communication with the compu- 
ter was carried out via teletype over a distance of 300 kilometers. On- 
going information for the shop, where 480 men worked, was processed in 35-40 
minutes. The experiment lasted for a year. As a result, in the first 2 
months alone the shop's output rose by 20 percent. 








After the experiment we were given an M-222 computer and a year later, the 
“Barnaul” ASU began operating in all shops of primary production. The 
Barnaul Radio Plant, which had three times the number of workers in the 
ASU service, required 8 years to introduce an automated management system 
at the same level as we have. This system was taken by the rule of "one 
for one,” was coupled to the specifications of our production and minimum 
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funds were expended. The tive-year plan on labor productivity was fulfilled 
in 3.5 years; production volume was 2.2 times as great, and labor product ivi- 
ty increased 96.8 percent. 


During the same period we also became interested in the initiative of the 
“Dinamo” plant in Moscow to develop its own annual and five-year plans to 
raise labor productivity of workers. But it is hard to borrow such an ini- 
tiative without modern computer technology. 


They began with mcathly planning. It was explained that if each worker 
would fulfill his own monthly plan at 100 percent, then in each section 
would be found “unnecessary” persons. Section managers and shop stewards 
were stupified and began to look for any kind of objection. Establishment 
of plant directives: “Sum of personal plans of section workers must be 
equal to section plan” caused resistance. What should be done? 


They decided to continue planning worker strength according to existing 
labor-intensiveness to allow for revision of norms. They started leaving 

a separate information Line in the section and shop plans to list how many 
workers would be needed to fulfill every personal plan at 100 percent. The 
managers could see the difference between the actual strength and the one 
necessery for personal quota work. But the fate of these plans and their 
results were handed over the public organizations and certain enthusiasts 
from the line apparatus and economic divisions. They were rather curious 
things. 


A certain segment of the workers systematically did not fulfill the personal 
quotas, although in terms of the norms of production they had wonderful ze- 
sults--over 140 percent. Conversations with these workers, daily and weekly 
verbal statements that they could not handle their personal quotas, yiclded 
good results. Section and shop managers began to take more care about hav- 
ing adequate materials and blanks for fulfillment of personal quotas. Sec- 
tion cutput erew sharply at the same worker strength. Parts shortages di- 
“inished. Assembly sections started working more harmoniously. But as the 
section grew closer to the theoretical norms of production of subassemblies 
and parts, the lees they received of above-quota materials. But the work- 
ers’ requirements kept growing, so much so that even the best, the shock 
workers, started appearing among those not fulfilling their personal quotas. 


And that is when they heard what they wented from the shop managers: “Get 
rid of the extra people,” which we dic - reat satisfaction, because the 
expansion of industrial areas require ... : 241 working hands. 


Having won in one piace, they saw that they were losing in another. In de- 
veloping personal quotas and monitoring their fulfillment, a large detach- 
ment of rate fixers, economists, dispatchers and plant management workers 
got “bogged down.” With no computers, further development of planning for 
the workers was physically impossible. 
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lly stareng all names, table manbers of parts ani operations; by hoving estunates 
mel the daily worker production plan, the computer cakadates the prece rate tor 
the day and prints out a “personal quota” graph with actual performance im 
porcentages. Meports produced by computer are displayed coach day at the 
sec tron. in addition, the shop chief receives a list of workers not producing 1 ,eir 
qpeota tor the shift (by name). It is not difficult to odd up on computer the plan 
tulfitiment and hours per month and year worked by workers to produce his 
average hourly output for any time period and to correctly establish a growth 
plan for labor productivity. 


tow sets from the “Ssgmo” programs are being assunilated at our plant: 
"Production", “Material Resources”, “Labor Resources” and “Woges". These were 
selected to allow for plant requirements and personne! for incorporation. 


The basic docurnent in operation of the “Production” set is the section's shift 
recort. An impression con be created thot there is a lot of handwritten 
scr iubling: sketch number of each operation, time norm, estimate. The foreman 
seems to just sit around all day, but he is presenting the shift report in. which 
there is one graph--"turned over this port for such and such", and the computer 
itself develops the section's parts schedule through all items. 


“Sigma” is strong not only becouse it can help see in ao flash what was done by 
the worker, section and shop, but also becouse each person con see what he has 
done. tor example, the shop chief has an output plan in the morning, 
information on a log of some part behind its output graph: he can see today whot 
will hold back plan fulfillment tomorrow. 


Operational direction of the systern helped find unnecessary operat.ons, so-called 
technological loops, and consequently to review movement of parts. 


lty 8:00 AM each day, the computer prints out information on fulfillment of the 
production plan for the day and for the month to date according to volume and 
parts schedule (section, shop and plont as a whole). Thus the strength of the 
plan group in the production-dispatcher division decreased to a fourth of its size. 
Rate fixers were withdrawn from the shops becouse “Sigma” introduced all norms 
and estimates into the computer. in accounting, the most labor-intensive work 
is calculation of wages. The calculators were still there, but each of ther is 
in charge of 700 men, while before "Sigma" it was only 400. 


for me personally, the efficiency of any ASU is determined by the attitude 
towards it of plant management workers and shop managers. This is the most 
conservative group--bookkeeping. You can understand them, they hove to see a 
whole column of figures behind every figure. The computer does not print out 
intermediate results, so how can you check it? They checked up on the 
computer at first, repeated its calculations, »wuch more slowly of course. Today 
there are no advocotes of the system who ore more ardent thon them. If the 
computer were disconnected, it would be almost a catastrophe for bookkeeping. 


All calculations ore now done by the system using unified information (both 


stored and new input). Incorporation of the “Barnaul” ASU and its more perfect 
Continvation--"“Sigma” ASU--have combined -_erational-production, financial- 
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bookkeeping and statistical accounting. How do you get people away from 
the old documents and teach about new ones? The ASUP (automated enterprise 
management system) division management occupics a firm position: if they 
are sure that the computer is printing out a reliable norm calculation for 
an item and set of parts, then all manual calculations have to be "cut off": 
the shop and plant receive a prohibition against using all documents except 
those printed out by the computer center. Here the process of gradual ac- 
climation to the new system is not needed. 


fhe gradual nature of ASU introduction is an alternate introduction of all 
program sets already developed and assimilated at other enterprises. We 
have not invented something invented and do not wish to do so. “Sigma” can 
assure the instantaneous production of data on 99 properties (indicators) 
for each of 5300 people working at the enterprise. Until recently some key 
personnel of the enterprise had in hand a4 pencil, eraser, their own worker 
charts and labor booklets. Were they really managiig personnel? No, per- 
sonnel were managing the key managers who had drowned in the paperwork. 

The personnel division would receive an instruction, let us say, there are 
not enough fitter-repairmen, whereas two men would be sitting idle for four 
days, explaining in which shops they were and who precisely were the fitter- 
repairmen, but they were engaged in other jobs. With the computer it is pos- 
sible to pick out all workers in any specialty within minutes and locate 
them. It is therefore possible to maneuver enterprise personnel, like many 
other possibilities, starting with analysis of age, educational and qualifi- 
cation level. 


In contrast te the "Barnaul" ASU, "Sigma" gives more dynamic and reliable 
information. In the past five-year plan, computer technology has permitted 
us to vary plans only by the quarter, but now we can review production plans 
each month for all shops and compare "gross" and “goods” every day. We now 
see the volume of incomplete production both at the start and at the end of 
the month. 


You do not have to convince anyone at the enterprise of the ut lity of ASU. 
The services are not working to eliminate past production gaps, but to eli- 
minate future gaps. Finally, as director, I find it especially indicative 
that there are no penalties in the supply contracts! 


At the interagency commission that accepted the "Sigma" ASU of our enter- 
prise, it wae said that there is no general plant management model. 


We feel that there can not be one until we extend the system to all shops. 
The commission acknowledged that we have seized the level (wages) which was 
not utilized very efficiently without ASU. Wages raised the role of per- 
sonal quotas to increase worker labor productivity. Section managers used 
to analyze fulfillmeut of personal quotas of piece workers. But was there 
anything systematic about it? Once a month when the roster was closed. 
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Today, however, there is a clear picture of fulfillment of personal quotas. 
Hence there is direct result thet 80 percent of the norms in effect at the 
plant are technically justified. The average fulfillment of norms as a whole 
at the plant before the ASU was 154 percent, while now it firmly remains under 
110 percent. The lever has been shown to be reliable. 


Based on our experience I can state that it is inefficient to develop in- 
dividual ASU, especially when industrial production of third-generation and 
unified series is set. It is more advantageous to concentrate all resources 
on the design of a universal ASU. 


“Sigma” is such a system, even more so because it is adequate not only for 
the specific needs of machine construction enterprises, but is also capable 
of interfacing with sector ASU. Let me also add that the efficiency of 
"Sigma" for our enterprise is high; all expenditures for it (409,000 rubles) 
have been paid back in 2.4 years. 


COPYRIGHT: Izdatel'stvo "Nauka," "Ekonomika i organizatsiya promyshlennogo 
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SIGMA ASU: A SYSTEMS APPROACH 


Novosibirsk EKONOMIKA I ORGANIZATSIYA PROMYSHLENNOGO PROIZVODSTVA in Russian 
No 5, 1977 pp 82-84 


[Article by S. N. Yadonist, division manager, Altaysk Kray Committee of 
CPSU, Barnaul: “Systems Approach to Systems") 


[Text] Let us take the very first stage of introduction of an automated 
management system (ASU). An enterprise has received a notice that a compu- 
ter will be delivered to it at some time. In that time they must follow 
strictly defined actions, and preparations must be made to receive it. It 
is not a tractor, you know! Indeed, we even distribute tractors now where 
there are tractor drivers, a garage, a system of suspension and trailer 
equipment, etc. 


The computer is much more expensive than a tractor, but when it srrives at 

an enterprise if may happen that there is no room nor trained people. Boxes 
filled with computer parts can sit around for months. At the Altaysk Tractor 
Electrical Equipment Plant, in Glavaltaystroy, at the "Transmash" plant, it 
took one, two or more years to find or build a place for the computer center. 
Millions of rubles sit around idle and the electronic technology grows old. 
The ministries should probably first check what has been done for rapid 
start-up of the computer before sending it to the enterprise. 


An important effect has been derived from the introduction of "Sigma" at 
three enterprises. But even at these enterprises, as well as all other 
ones, utilizing computers, the effect could have been greater. The concept 
of “minimum computer configuration" exists. Indeed, “Sigma” happens to be 
oriented in this direction. In fact, enterprises receive computers with a 
minimum configuration of devices. This may be necessary at first, but the 
time comes when the computer's resources have not been exhausted and the 
resources of the minimum configuration have ended. The search starts and 
the tinkering begins. It's time that the configuration of all devices and 
hardware, without which the computer cannot operate at full capacity, be 
delivered with the computer. 


Assimilation of computer technology demands that the director himself, not 
officially, heads up ASU design work. They must set the mood. Experience 
confirms the correctness of this principle. In groups which are managed 
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by V. S. Podkopayev, P. S. Kulagin, P. S. Prikhod'ko, the results are clear. 
These plants have done much more than others. 


It is very difficult for enterprises if the authority over the process of 
improved management is given to the mathematics. They are excellent spe- 
cialists, but only in their own affairs. They calculate quickly, draw up 
more and more new programs, not always thinking of who will need them and 
why? With this approach about 30 operators and 100 programmers have to 

work around the computer. Thus they did the right thing at the tractor elec- 
trical equipment plant when they borrwed the experience of the radio plant. 
It's quicker and cheaper. 


“Sigma” provides an opportunity for independent use of software packages 
which are adaptive programs. In one plant the ASU yields the greatest 

effect if the primary forces are directed at improving material and techni- 
cal supply, while another needs dynamic planning and a third one needs prepa- 
ration of production. But we can often see blind introduction without eco- 
nomic calculations. Can the maximum results be expected in this case? 


Great losses of ASU efficiency in our kray are inflicted by non-observance 
of the systems approach. Without arranging technological and design docu- 
mentation, without organizing primary accounts, they start to build a data 
bank or create a norms bank for a single subroutine. The results are usu- 
ally lamentable: everything has to be redone. A lot is lost at enterprises 
because the ASU often is of an accounting and statistical nature. They are 
off in pursuit of the quantity of solvable problems to the detriment of 
their quality--the complex problems most necessary for production management 
are not solved. We have, for instance, introduced many subroutines of dyna- 
mic-production planning without solving problems of efficient machine work 
loads, calculation of optimum product schedules and start-up time. You 
can't make a big profit like that. 


At some enterprises in the kray they have a “double bookkeeping” system: 
ASUs are introduced in only some subdivisions and the ASU is not developed 
further; there is thus an increase in expenditures for management. In spite 
of plans for incorporation of new systems, the amount of equipment for man- 
agement at the motor and wagon construction plan was increased. At the 
radio plant, the strength of technical and engineering personnel grew by 5 
percent. If the ASU provides new management technology, then there should 
be fewer managers, regardless of the increased volume of production. 


The strength of working personnel has not been reduced as the result of the 
first attempts at introduction of ASUTP (automated system of management of 
technological processes). They still work under int cmation and advisory 
capacities instead of managing ones. We place great } ‘+s in computerized 
machine tools. There are not enough of them at the ° ‘ek enterprises, 
but these are >t yet connected to computer center 4 sUP (automated en- 
terprise management system) divisions, including the enterprises best at 
incorporating computer technology. 
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de are still far trom comprehensive integrated systems which would cover all 
levels of management (and the sector level too). We can still not see time- 
shared intersector computer centers in industry. The financial means for 
computer technology are being scattered, and the technology per se is uti- 
lized with insufficient effectiveness. 


The CPSU kray committee has noted completion of work on “Sigma” ASU design 
as 4 great success of our enterprises and a solid contribution of the sci- 
ences of the Siverian Department of the USSR Academy of Sciences. The via- 
bility and efficiency of “Sigma” are high. We feel that it contains every- 
thing that was efficient in previously developed ASU. The CPSU kray con- 
mittee active supports the initiative of directors of enterprises who have 
decided to incorporate this ASU. The questions of designing automated man- 
agement systems have repeatedly been discussed at the CPSU kraykom office. 
It is still completely apparent that there are many questions left. Diffi- 
cult ones, but solvable. It is now impossible to manage in the old fashion, 
without computers or economics and mathematics methods. 
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THE FUTURE OF SIGMA AUTOMATED MANAGEMENT SYSTEMS 


Novosibirsk EKONOMIKA I ORGANIZATSIYA PROMYSHLENNOGO PROIZVODSTVA in Russian 
No 5, 1977 pp 85-88 


[Interview by V. Lavrov, "EKO" correspondent with N. I. Cheshenko, chairman, 
Interdepartmental Commission on Industrial Operation of “Sigma” ASU (auto- 
mated management system), deputy director, Main Administration of Computer 
Technology and Management Systems of USSR State Committee on Science and 
Technology, candidate in economic sciences; E. N. Khotyashov, deputy direc- 
tor, All-Union Scientific-Research and Planning Institute of Industrial Au- 
tomated Management Systems, All-Union Ministry of Instrument Making, Automa- 
tion Equipment, and Central Systems, doctor in economic sciences, member of 
the Interdepartmental Commission; V. I. Skurikhin, corresponding member of 
the Ukrainian Academy of Sciences, Deputy director of the Ukrainian Acade- 
my's Institute of Cybernetics (Kiev), member of the Interdepartmental Com- 
mission; and I. A. Danil'chenko, doctor in technical sciences (Moscow), mem- 
ber of the Interdepartmental Commission: "Today Sigma, Tomorrow..."] 


[Text] (N. I. Cheshenko) The commission was made up of members of various 
agencies and sectors, a total of 24 persons. In contract to other systems, 
the "Sigma" ASU was developed by academic and sector organizations and was 
simultaneously introduced at the enterprises of three ministries. Thus by 
resolution of the USSR State Committee on Science and Technology, a very 
representative commission was formed. It explained whether the new ASU was 
original; whether the technical specifications for its development were ful- 
filled; and whether the system is being efficiently utilized at the enter- 
prises. The commission gave a positive answer to all these questions. 


Experience has shown that automated processing of information and printout 
of good data do not alone yield the desired results. We know many program- 
ming packages on dynamic calendar planning, for example, in which every- 
thing is listed: where, to whom and what, but the benefit of such packages 
is still small. Why? Every enterprise has set up its own management system. 
Various factors are in effect here: social, technological, organizational. 
They have to be taken into account in designing ASU. Some systems special- 
ists think that the computer gives a decision to act. But if the specific 
factors of a given enterprise have not been placed in the computer program, 
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then there will be no action. In the “Sigma” ASU it is man and not the 
machine that makes the decisions. This is the chief merit of the new sys- 
tem--the heads of sections, shops and other production leaders are provided 
with adequate information and they decide what to do on the basis of the 
specitic situation. 


It happens that ASU developers push industrialists immediately for a global 
solution of questions for which great effort and time are required. In 
fact, “Sigma” in this regard is a “sober system." The State has provided 
the enterprises with basic assets, labor resources, etc. Generally, every- 
thing so the enterprise functions normally. If this system operates with 
losses, there are courses which both depend on the enterprise and are irde- 
pendent of it. The ASU can be used to reveal and eliminate these causes. 


There is another aspect of “Sigma.” There are still no large time-sharing 
computer centers and each large enterprise operates its own computer. In 
the future, information for management can arrive along the wires as elec- 
trical energy, or even without the wires. Large time-sharing computer cen- 
ters could exist for all industrial enterprises of the Altay region--a sin- 
gle center. Until recently, the time-sharing computer center was a theo- 
retical notion. The actual plans of organization of such computer centers 
in Leningrad, Minsk, Riga, Tallin, Tula and, in Siberia, in Tyumen’ and 
Tomsk have been confirmed. This is great progress, it's the future; now 

is the time to think, be concerned about its approach. Thus it is very 
good that in "Sigma" they have considered the possibility of operating it 
in the time-sharing mode. 


(E. N. Khotyashov) I got to know “Sigma” at the Barnaul Radio Plant, I 
liked it. Its R&D work were done on a high level. 


A norms bank organized “from the bottom up” at first gave me doubts, but I 
then became convinced of the wisdom and advantage of this decision. The 
daily wage accounting system is new and very efficient in the socio-psycholo- 
gical respect. 


The accumulation of data banks is natural, in conformity with the organiza- 
tional structure of production: from shop to shop. In a regular functional 
approach, this process is very difficult. Thus “Sigma” can be incorporated 
quickly. The positive example of a single shop which has assimilated the 
system is startling. It is much harder to incorporate ASU in all shops at 
one time. 


Approval has also been given to the problem of exchanging information be- 
tween the old M-220 computer and the new unified series computers which I 
saw at the plant. Hand-shaking of computers sped up solution of problems 
by a factor of 5-6. Furthermore, approach to the rule "new computer--new 
system" is wrong. Computers must be cha.ged, but why change systems if 
they are viable? 
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What kind of shortcomings does “Sigma” have? The principle of adaptability 
does not work in all programs; pcssible intracomputer adjustment for volume 
and structure of information, complexity of the »roduct has a long way to 
go. But the program configurations “Production,” "Material resources” and 
"Preparation of production of new products” in the form that they are pre- 
sented at the radio plant has a great effect for the enterprise. 


in “Sigma” is foreseen the minimum configuration of technical hardware. |! 
do not comprehend this. A computer should have great capacity and disks 
should be used ("Sigma" uses magnetic tape); there should be an entire set 
of hardware to assure total work load. This principle of “Sigma” seems to 
come from our poverty of similar devices. But why sould we canonize pover- 
ty? 


I feel it is impossible to circulate “Sigma” without some reworking. There 
are too many differences between enterprises. Some elements can be borrowed 
without change. But we mst reject the idea that systems can be standard- 
ized. Experience of introducing the "L'vov" and "Kuntsevo” ASU should cer- 
tainly convince us of this. It's even harder to imagine a standardized sec- 
tor system. 


"Sigma" is certainly an advance at the lower level of management. Take away 
the computer and the shop steward won't know for two days what has been done 
in his shop and what he can do to balance the indicators. A very valuable 
nuance in “Sigma” is the mechanism of personal interest in having reliable 
information. 


(V. I. Skurikhin) The system uses standard technical hardware in a minimum 
configuration. How good is that? The entire computer pool at enterprises 
can be used. I will say even more--there are no such ASU. You have to be 
able to take the maximum from the minimum resources, as was done in “Sigma.” 
But you must see what you are losing and what you are gaining. 


The process of adapting systems to specific enterprise conditions has always 
gone slowly, but now it has sped up. The adaptation unit in “Sigma” means 
a noticeable reduction of system coupling time. 


Then, the data bank is constructed efficiently and this facilitates incor- 
poration. We have in this system such program packages which can be used 
as a function of the needs of the enterprise. Processing of planning as- 
signments, that is participation of “Sigma” in production planning, has 
been done though not at the best leve, but this program is very general 
and universal. 


The wage program package is very interesting. The way to social measures 
is opened, on one hand, and to clearer and mass monitoring of production, 
on the other. Executives at the very lowest levels of management will act 
as system feedback (thousands of monitoring eyes!) and will support the 
viability of “Sigma.” 
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fhe main thing is that 1 feel that the system has not been detached from the 
information user and thus will be rapidly disseminated. Problems of produc- 
tion output planning, optimization of annual plans, technical preparation 

of production have been resolved with adequate qualification. Very reliable 
methods have been found for this purpose. 


What shortcomings could I find? Not all spheres of management are covered: 
for example, marketing and intershop cooperation. Integration of the system 
with ASUTP is also weak. Transmission of information from the work area 
remains a blank. Minicomputers in the shops, automated working areas--from 
the warehouseman to the director--these still remain just a dream, even with 
“Sigma” systems. 


(I. A. Danil'chenko) Yes, the system as a whole is advanced. First of all, 
adaptation to enterprise specificat‘ons is very important. Secondly, the 
national economic significance lies in transformation of data between com- 
puters of different types and the continuity of data banks. 


I lay emphasis on these aspects of “Sigma” because 80 percent of all ASU in 
operation in the country use Minsk-32 type computers. If we come to any 

plant with a new ASU and say: "You've got to throw out everything that 

you've done,” you can imagine the response we'll get! The viability of 
“Sigma,” from my standpoint, is assured even by the fact that the data banks 
of “Minsk-32" can be automatically transferred into a third-generation com- 
puter. Its viability is also in the continuity of everything that has been 
accumulated in the world on the utilization of computer technology. The ex- 
ample of the Barnaul Machine Tool Construction Plant supports this completely. 


We tried to incorporate a SIOD-1 type data bank in “Sigma,” which is used 
for applied programs abroad. It was an attempt to combine two principles 
(centralized and decentralized) of shaping a data bank. It is theoretically 
possible. I furthermore feel it is certainly correct to shape the data bank 
in steps from “the bottom up" as has been done by academician G. I. Marchuk, 
scientific head of the “Sigma” project and other systems developers. This 
ipproach reflects the actual status of management at enterprises which have 
been developing for decades, even without thinking about the use of ASU. 
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MICROPROCRAMMED AUTOMATIC MACHINE FORMING THE BASE OF THE ASUTP “SHIKHTA” 


Moscow MEKHANIZATSIYA I A\” OMATIZATSIYA PROIZVODSTVA in Russian No 6, 1979 
pp 20-21 


[Article by R. N. Galushkevich, engineer, and Ye. Yu. Petrov and N. A. Troit- 
skiy, candidates in technical sciences] 


[Text] The ASUTP (automated system for management of technological process- 
es) “Shikhta,” developed by the Institute of Automation imeni 25th CPSU Con- 
gress in Kiev, assures control of the technological processes of the dosing 
and mixing shop of the Saranskiy Electric Lamp Plant, which has two techno- 
logical lines consisting of 14 model DSVT dosing apparatus an three model 
VA-71 mixers each, and pneumatic transport lines to the glass-saking shops. 


The system has a multilevel structure. 


The structural diagrams of the technological equipment of a modern ASUTP can 
have up to five levels in their structure. The application of microprocess- 
ors and minicomputers on the lower levels of systems substantially expands 
the possibilities of control systems, increases their flexibility and, what 
is the main thing, increases their reliability cf operation. When ASUTP's 
are equipped with microprocessors and minicomputers, the time and expendi- 
tures on planning and introduction are reduced by a half or two-thirds. 


Starting from this, the ASUTP (Shikhta” has a multilevel structure with two 
levels of management (see figure). 


The lower level I is equipped with a microprogrammed automatic machine. It 
assures the preparation of the charge of a given mix at optimum speed with 
a given mean-square error of mixing. 


The higher level II, equipped with a M6000 computer, solves problems in op- 
timizing the control of glass-making processes, assuring in a number of 
other tasks the following: a minimum of mean-square deviations of the main 
oxides in the charge; calculation of flows of raw material and finished pro- 
duct and calculation of the technical and economic indicators of the work of 
the shop. 
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Structural diagram of the ASUTP "Shikhta” 





Key: I == lower level 12 — operator's panel 
Il -- higher level 13 -- data output 
| == M6000 control computer 1 -- PL-150 tape puncher 
2,7 -- discrete data inputs 2 -- T-63 teletype 
3,6 -- logical control boxes 3 =-- "Konsul” UPK fexpansion 
4,9 — power equipment controls unknown | 
5,8 -- mnemonic diagrams 14 -- data output 
10 — data indication system 1 -- T-63 teletype 
1l -- M6010 processor 2 — FS-1500 photoreader 
3 -- "Konsul” UPK [expansion 
unknown | 


Only questions connected with organization of level I of system management 
are examined below. Control of the technological equipment of the dosing 
and mixing lines in automatic, remote and manual regimes is assured. The 
following tasks are solved: programmed digital control of the dosing, mix- 
ing and transportation of the charge; measurement and indication of the 
results of dosing each charge component; registration of data on the compo- 
sition of each mixture of the charge; indication of the state of the tech- 
nological equipment; the formation of information necessary to solve tasks 
of the second level of management; reception and making of corrections of 
the mix arriving from the second level of the management system and assur- 
ing a minimum of the mean-square deviations of the principal oxides in the 
charge. 
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In creating the svstem, distinctive features of the technological process, 
which is cyclic, were taken into account. It includes a large number o! 
operations of the same tyre as regards the dosing apparatus and in time. 
This makes it possible to use many algorithms repeatedly in organizing tlw 
process of control. It is advisable to place such algorithms in the per- 
manent storage of the computer, ana this is done in the system under con 
sideration. The most suitable computer for this is the “6010 micropro- 
grammed machine. In contrast with the traditional M6000 processors, the 
M6010 processor works under the control of microprograms. This permits its 
use as an ordinary processor of the class of sinicomputers, in which tasks 
are programmed with microprograms recorded in the microprogram storage of 
the machine. It is advisable to use the M6000 microprogrammed machine when 
the group of tasks to be solved is stable and vell-studied and the control 
system will be produced in a large quantity. 


The ASUTP under consideration completely satisfies those condition hee 
nucleus of the system is the microprogrammed M6010 machine. It is used tor 
the processing of digital information on the current mass of material in 
each dosing apparatus, for the storage and realization of contro! and test 
proerams, and also for the tormation of controlling effects into the corre- 
sponding units of the system. The automatic machine enters a number o' 
ASVT-™ (modular automated system of computer technology) devices, to which 
any peripherals of that series can be connected. The system was equipped 
with standard input-output devices for the input of program information and 
the withdrawal of the results of the work. The system is controlled from 
a panel designed by the institute. The M6010 is connected with objects of 
control by a discrete information input device and local control systems 
and power equipment control devices. The discrete information input de- 
vices gather tnfiormation trom the sensors of the system and transform it 
into signals convenient for realization in local control systems. Used as 
sensors in the system are ordinary contactless position sensors and mass 
sensors. The mass sensors should be especially noted. Used a8 mass sensors 
in the system are dial gages with built-in model VUK photoelectric trans- 
formers (shaft rotation angle-code). The code disk of the transformer has 
1000 divisions and as a result the error of transformation «f irformatiton 
is estimated to be 0.1 percent of the maximum limit of suspension. Local 
systems for the control of dosing and mixing equipment are intended for 
control in accordance with commands, executive mechanisms of the dosing 
lines, mixers and conveyers arriving from the processor, and also for is- 
suance to the mnemonic circuit of signals on the state of the technological 
equipment. All the devices are based on integrated circuits. 


Devices for the control of power equipment are assembled from co jtact less 
power elements and permit separating control circuits from power circuits. 
The algorithm for the control of dosing and mixing lines during contro! 
from a microprogrammed automatic machine envisages dosing in two stages. 
In the first stage the material is suspended at the maximum productivity 
of the teeder of the charge. In the second, the material is unloaded with 
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monitoring of its mass (formation of the dose). The unloading proceeds in 
three stages in regimes of maximum productivity of the feeder of discharge, 
transition to sinimum productivity of the feeder and sinisun productivity 
of the teeder of discharge. 


The moments of transition from one working regime to another are determined 
by the algorithm of control, recorded in the permanent storage of the micro- 
automatic machine. The algorithm for work of the system envisages putt ing 
in order the process of unloading the dosed material on the assembly belt 

in order to obtain uniformly distributed layers on its tape, which improves 
the mixing of the charge components. 


The lines are controlled in the following manner: a channel of communica- 
tion with a local control system is selected and the information about the 
actual state of the dosing line is recorded; on the basis of the obtained 
information the moments of connection or disconnection of the batcher are 
determined. Algorithms for control of the batcher are approximated by step- 
wise functions (see the algorithm for control of the batchers 1); upon con- 
clusion of the loading and unloading cycle the batch errors are determined; 


in accordance with the actual error of dosing, the amount of lead 4 is 


calculated for the following dosing cycle. The algorithm for lead calcula- 
tion is based on the statistical method of successive verification of the 
dosing errors (see the algorithm for calculation of 6 in the cycle j#l). It 
permits, by predicting the amount of lead in each cycle, taking into consider- 
ation the transient character of the work of batchers. Upon conciusion of 
the unloading of materials from the dosing apparatus the actual composition 
of the mixture is calculated, and also with consideration of the data of 
chemical analysis of the raw material the expected chemical composition of 
the dosed batch of the charge is calculated. The obtained data on the mass 
and expected chemical composition of the charge are printed and transmitted 
to the second level of management. 


The work of the microprogrammed automatic machine with local control systems 
is organized in a regime of scanning the readiness of terminals of the sys- 
tem. 


The algorithm for control of the batchers i is: 


the charge (H) 


Usman Af E> N,T ery: Py — Py it) > & 


Bays Af 1 <1,T wre) 
Uj = 
0, if > 1 Pata: Py — Py, it) < @ 





1, Fate, ‘t= Fo~P?y (the error of the loading doser); 
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5; is th a sunt of lead; "0, is the actual mass of the charge of the i-th 


dosing 4 ratus; Py, is the given mass of the i-th dosing apparatus; FP... (t) 


Tf 


is the current value of the mass of the i-th dosing apparatus; to, is the 


time constant of the i-th dosing apparatus; P is the zone of reduction 


CH 

of productivity of the i-th feeder; U and U are the voltage fed to 
max sin 

the circuit controlling the work of the feeder. 


The algorithm for calculation of 6 in the j¢1-th cycle of dosing is 


i“ for Sy < 4 


s = [y+ for Sa > Ay 


( 


Aas and A5, are the boundaries ‘of acceptance of the hypothesis; * 


is the error of dosing of the i-th dosing apparatus in the j-th cycle; ° 


j 


where 


j 
is the lead in the j-th dosing cycle; ® is the spacing of change of the 
lead. 


Use of the mivcroprogrammed automatic machine permitted reducing the total 
cost of the system and its operating expenses, and at the same time increas- 
img the reliability of its functioning. 


The developed system assures maximum capacity of lines at a mean-square 
error in ten successively dosed batches of not more than 0.3 percent of the 
maximum limit of suspension. The expected economic effect from application 
of the system in the dosing-mixing shop of a glass plant of medium capacity 
(up to 600 tons of charge per day) is about 200,000 rubles a year. 


COPYRIGHT: Izdatel’stvo (Mashinostroyentye,” “Mekhanizateiya i avtomati- 
zatsiva proizvodstva,” 1979 

[373-2174] 
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BRIEFS 


CIVIL AVIATION PLANT'S MINSK-32--Since 1977 a Minsk-32 has been used at the 
Civil Aviation Plant No. 400 in Vnukovo to tally results of the socialist 
competition for the best work brigade. [Summary] [Moscow VOZDUSHNYY TRANS- 
PORT in Russian 31 Jul 79, pp 1-2] 


CSO: 13863-P 
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USSR UDC 681.3:658.813 


SUBSYSTIM FOR PROCESSING OF ORDERS FOR PIPE PRODUCTION USING THIRD CENERA- 
TION COMPUTERS 


Kiev MEKHANIZATSIYA I AVTOMATIZATSIYA UPRAVLENIYA in Russian No 2, Apr/Jun 
79 pp 12-16 manuscript received 10 May 78 


MOROZOV, R. P., candidate in technical sciences, KUZNETSOV, B. A., and 
SERGFYEV, V. V., candidates in economic sciences 


[Abstract] Beginning in 1975, the Minsk computers in pipe plant computer 
centers have been replaced with more modern YES and M-4030 machines. This 
article presents a description of a subsystem developed at the Ali-Union 
Scientific Research and Designing-Technical Institute for the Pipe Industry 
(VNITI) for processing of the inforuation contained in orders received by 
pipe plants on the new third generation computers. The system is intended 
to operate in 128 k of memory, with 2 disk drives, 4 tape drives, and a 
punch card reader. An overall flow chart of the operation of the system 
for processing orders is presented. This automated system minimizes errors 
in the preparation of the file of orders and speeds up the process of plan- 
ning plant production on the basis of orders received. 

[374-6508] 


USSR 

TIMEPLECE ASSEMBLING ROBOTS 

Moscow PRAVDA in Russian 22 Jul 79 p 3 

ALEKSANDROV, C., professor, and Pro-rector Leningrad Polytechnical Institute 


[Abstract] A report is given on the introduction of robots for the complete 
assembly of timepieces at the Petrodvorets Timepiece Plant. Prior to their 
introduction half of the total labor involved in manufacturing timepieces 
was exerted in the assembly process. Sixty-three lines are in operation 

in the assembly section and contain more than 150 manipulators. The robots 
take the required part from the transporting bin, install it in the requiied 
place in the clockwork, and surrender it to the next robot. The transport 
equipment and manipulators have their own unified control units and switch 
one another on in sequence. This has made possible simplification of the 
design of the units and the ability for each robot to operate independently 
in its own work cycle with the ability to repeat operations in case of un- 
foreseen failure. Each assembly unit can accommodate up to 15 ropots and 2 
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or 3 transport modules. Four million timepieces are assembled annually by 
these robots. The adjustment of timepieces and their quality control have 
been automated for the first time in the industry. Introduction of robots 

in the assembly process necessitated the unification of timepiece parts and 
improvement in their manufacturing quality, as well as increased automation 
of labor in other parts of the plant. Sixty automatic machine tools were 
added in machine shops. Research and development are under way on converting 
the automatic assembly lines to an electronic control system which will make 
it possible in the future to use a control computer. The know-how gained by 
the Petrodvorets Timepiece Plant in the area of the automated assembly of 
timepieces is being utilized by other plants. Automation has resulted in an 
increase in product output of 62.4 percent since the beginning of the present 
five-year plan period without a change in the number of personnel and with 
excellent product quality. Labor productivity has been increased sixfold. 
For the same results the continuation of assembly line assembly would have 
required the addition of 500 people. The introduction of automation has also 
resulted in the improvement of clockwork designs. The amount of products 
awarded the State Emblem of Quality has increased sixfold. Highly skilled 
operators and troubleshooters have now become important people in the assem- 
bly section. The general-purpose nature of the equipment used in the assem- 
bly of timepieces makes it possible to employ it in other branches of indus- 
try also, such as in the radio, instrument making, electronics and electri- 
cal equipment industries. 
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H. Transportation System 


AUTOMATED AIR TRAFFIC CONTROL DATA SYSTEM TESTS WELL, ADOPTED 
Moscow PRAVDA in Russian 17 Jul 79 p 2 


[Article by B. Grubiy, deputy minister of civil aviation, Honored Pilot of 
the USSR: “For Land and Sky--a Candidate for the State Prize of the USSR"] 


[Text] Passengers on ai_liners today are usually unaware of the hard, diffi- 
cult work of the ground services. But the airspace of an airport is one of 
the most difficult areas from the standpoint of traffic control. Flight 
there takes place in specially identified corridors with variable profiles 
(gaining or losing altitude) and changes in the course of the aircraft. The 
intensity and density of traffic force air controllers to collect and memo- 
rize an enormce:s amount of information, forecast situations, maintain con- 
stant radio communication with crews, and under severe time constraints make 
decisions on sending control commands to the aircraft. 


The situation is becoming more critical because the frequency of trips is in- 
creasing and new international and domestic routes are being opened. At peak 
hours one controller may have 15-17 aircraft under control at the same time. 
fut it is not just a matter of greater traffic density. The range of veloci- 
ties and flight altitudes of aircraft is increasing. This makes the work even 
more intricate and shortens the time available to analyze the air situation 
and make a decision. There is only one solution, full stage-by-stage automa- 
tion of air traffic control work. 


Starting from this point, the Ministry of the Radio Industry, working in co- 
operation with other departments on an order of the Ministry of Civil Avia- 
tion, built the first domestic automated air traffic control system for air- 
ports with high flight intensity, called the “Start” system. Its design and 
practical introduction were the result of many years of cooperative creative 
work by the collectives of institutes and plants, as well as specialists from 
civil aviation (scientific associates, air controllers, and engineering-tech- 
nical personnel). 


What is this new system? It is a set of hardware, radar and computing units, 
and data transmission and information display equipment. This hardware is 
expected to solve the problems of automatically collecting necessary informa- 
tion, for example the coordinates of aircraft, their identification numbers, 
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assigned and current flight altitude and velocity, destination airport, fuel 
reserve, structure of the control zone, and the like, processing it, and dis- 
playing it for controllers. In addition, plan information on aircraft ex- 
pected to take off or approach for landing is fed to the controllers’ work 
positions. The controller can predict the air situation, which makes it pos- 
sible to take necessary steps in case of complex situations. Ali problems 
are resolved in the airport control region, which consists of the approach, 
prelanding maneuver (circling), and landing sectors. 


in the existing manual air traffic control systems the coordination and 
transfer of control of aircraft between adjacent sectors is very laborious. 
The “Start™ system made it possible to automate this process. By simply push- 
ing keys control is “silently” coordinated and transferred. All this is done 
in such a way that controllers on both sides do not have to do things at the 
same time, which results in an additional increase in their working efficiency. 


(me of the most important legs of a flight is the landing. To improve safety 
during this stage the “Start” system has automated the monitoring of landing 
safety using the signals of the landing radar and automatically produces in- 
structions that make it possible to greatly simplify radar control of the 
landing and improve its quality. To do this the system not only displays the 
coordinates of the plane as it approaches for landing, but also computes and 
presents to the controller on a special panel any deviations that occur from 
the assigned trajectory, magnetic course, and vertical rate of descent. 


State testing of the "Start" system at Pulkovo Airport in Leningrad during 
1975 showed that it is highly efficient, and the system has now been adopted 
for the airports of our country. Almost 4 years of experimental operation 

of the first domestic “Start” system has shown that it improves flight safety 
and the traffic capacity of airspace with intensive traffic, and reduces the 
workload of air traffic controllers. In just 3 summer months of 1978 an addi- 
tional 2,500 landings and takeoffs were made at Tulkovo and the economic bene- 
fit from reducing aircraft time in the waiting zone is about 750,000 rubles 

a month. 


Numerous fundamentally new scientific-technical problems had to be resolved 
in building the "Start" system and many of the solutions have been recognized 
as inventions. For example, methods of automatic digital primary processing 
of radar signals and transmission of the data obtained by telephone channels 
were found. This makes it possible to automate control even of those air- 
craft which do not have special onboard equipment. To achieve optimal coop- 
eration among controllers working at the equipment, analog and digital radar 
coordinates, signals, and graphic information on the air situation and struc- 
ture of the control zone have been put on a single brightness-illumination 
screen for the first time, a general-purpose functional keyboard has been 
made,, and so on. As a result, “Start” surpasses similar foreign systems for 
various indexes. 
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Overall the system increases the traffic capacity of an airport and reduces 
the controller's workload in maintaining radio communications by 60 percent. 
The nature of radio communication has changed also; it now concerns primari- 
ly command and control information. 


The equipment of the system is scheduled to be introduced at many other large 
airports in the country in addition to Pulkovo during this five-year plan. 
Organizing series production and introducing the automated air traffic con- 
trol system for airports with high flight intensity has been nominated for 
the USSR State Prize. 

[354-11,176] 
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USSR 


UTLLIZATLON OF ELECTRONIC COMPUTER TECHNOLOGY FOR IMPROVING THE MOTOR-VEHICU- 
LAR PASSENGER TRANSPORTATION 


Moscow AVTOMOBIL'NYY TRANSPORT in Russian No 6, Jun 79 pp 17-19 


SELYSHEV, O. and SHAPIRO, V., Main Leningrad Motor-Vehicle Transportation 
Administration 


[Abstract] Utilization of computer technology for urban bus transportation 
in Leningrad began in 1968, with the installation of a Ural-14 computer for 
automated planning of the most difficult operations. It was subsequently 
expanded, and in 1971 design and control of buses for transportation became 

a part of the automated management system (ASU) of the Main Leningrad Motor- 
Vehicle Transportation Administration. All planning problems are informa- 
tionally interlinked and solved on the basis of a single standard reference 
stored in 20 data arrays on magnetic tape. This eliminates duplications as 
well as ambiguities, simplifies the data processing, and maximizes feasibili- 
ty as well as reliability. The software covers analysis of passenger and ve- 
hicle movement requirements in terms of load-time and load-place distributions, 
normalization of travel speeds, routing of buses, design of time and stop 
schedules for each route and for each bus. The system is being further ex- 
panded to cover suburban and interurban bus transportation systems. 
[358-2415] 


USSP 

HELP FROM COMPUTERS 

Moscow PRAVDA in Russian 8 Jun 79 p 2 

YUSHKEVICH, YE., chief, Belorussian Railroad, Minsk 


[Abstract] Computerization of the Belorussian Railroad began with introduc- 
tion of the computing center eight years ago. Automated management of rail- 
road transportation in this system is centralized, with facilities and equip- 
ment concentrated in the computing center of the railroad. The decision to 
store all numbers of cars and locomotives in the computer so that the machine 
could keep track of movement of the rolling stock ran up against the diffi- 
culty of small memory and low speed in second-generation computers. The 
problem was solved by using Akkord data transmission equipment for direct 
input from the data collection points. The second-generation Minsk-32 
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computers in the complex have been interfaced with third-generation compu- 

ters, and bills of goods compiled by all stations when dispatching trains 

are stored in the computer memory. The “bill of goods” is a document that is 
tandardized on all railroads and contains the car number, weight, freight 

category, consignment station, shipping station and other data needed in or- 

xanizational work. When the makeup of the train changes during transit, the 
information is telegraphed to the computer complex, and the computer makes 

the necessary changes in the documents. By keeping marshalling yards informed 

of the movement of rolling stock, the computer has reduced the down time ot 

cars and locomotives. A teletype system informs customers when shipments wil! 

be arriving. 

| 332-6610) 
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I. Supply System 


COMPUTER CONTROLLED DISTRIBUTION OF PETROLEUM PRODUCTS 
Moscow MATERIAL'NO-TEKHNICHESKOYE SNABZHENIYE in Russian No 5, 1979 pp 48-49 


[Article by A. Borisov, candidate in technical sciences, V. Sokolin, candi- 
date in economic sciences, and S. Tyutyayev, engineer] 


[Text] Automation of the composition of plans for the distribution of petro- 
leum products by a Minsk-32 computer allows not only a significant reduction 
in the cost of manual labor, acceleration and simplification of the process 
of production of output documents, but also an increase in the quality of 
plans for the distribution of petroleum products. At the Main Administra- 
tion for Supply of the Ministry of Transportation Construction, plans are 
formulated entirely by means of the Minsk-32 computer; considerable valuable 
experience has been gained in this area here. 


The essence of machine composition of plans for the distribution of petrole- 
um products is as follows. Files of constant information must be created 
from reference books of figures and nomenclature for computer calculation at 
the computer center: petroleum products, suppliers and receivers (initial 
information). The reference files contain the names of the petroleum products 
in decimal code, the last digit being a check digit, which is checked modulo 
"11." Four digit numbers assigned by Soyuzglavneft’ are used to encode the 
names of the petroleum products, and these numbers are printed on the output 
documents. During the process of preparation and machine nrocessing of in- 
formation, figures from the reference file are used. These figures differ 
from the codes used at Soyuzglavneft' in that two leading zeros are added, 
plus a control digit at the end. The code reference file containing names 
of suppliers uses the codes assigned by the petroleum products supply admin- 
istrations. These codes are included in the output document. All of these 
codes are five digit codes, the first two digits representing the supply ad- 
ministrations, the third and fourth--the administrations of the RSFSR, 
Ukraine and Kazakh SSR, while the fifth digit is the checksum digit. The 
reference files containing names of consumers use a ten digit code, with 

the last digit a checksum digit. 


Organizations receiving funds for petroleum products (trusts and their sub- 
divisions) enter data on the ordering of petroleum products for each consumer 
and each supplier into special report forms. The total number of reports is 
equal to the total number of consumers for each supplier, and amounts to 
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about 700 teletype messages of 20 lines each for the entire Ministry. The 
number of characters in a line is not over 40. The data from all of these 
report forms are placed on punch tape (PT) and transmitted by telegraph to 
the computer center. 


Here, the reports are processed by a Minsk-32 computer, which outputs [ inished 
documents on forms No. 1, 2, 3, 4, 5 and 6, in one or two copies. The basic 
forms of documents are forms No. 2 and 6, for distribution of petroleum pro- 
ducts among consumers. These documents, after they are checked and signed by 
the responsible person in the supply administratios, take on the force of 

law. They are then distributed to the organizations responsible for the plan- 
ning and supply of petroleum products. In order to produce additional copies 
of the prepared documents, they are duplicated as needed. 


To prevent qualitative or quantitative distortions of data as they are pro- 
cessed, a protective system is used. For example, requisition characters 
(numbers) of petroleum products, names of suppliers (and consumers) are pro- 
tected by adding the modulo "11" checksum digits, while basic requisitions 
(quantitative indicators) are protected by means of a line checksum. In order 
to eliminate errors as requisition code numbers are entered into the reference 
files, they are protected by a checksum digit. 


The collection of reports from trusts is performed as follows. Report blanks 
are tilled out in the trusts, individually for each consumer and each supp!i- 
er. This procedure is performed by the workers in the supply department, con- 
struction technical supply office, material and equipment supply office or 
production-technological supply administration (UPTK). Using this blank, a 
teletype operator then prepares a machine carrier, which is then compared 
with the blank. Any errors are corrected by repunching the lines which were 
found to contain errors. The punch tape with the data file ready for trans- 
mission and corrected Lines is transmitted to the computer center according 
to a schedule. Where it is impossible to transmit the reports by teletype, 
they may be mailed in. At the computer center, the reports received by mail 
are transferred to punch tape. All punch tapes from the receiving teletype, 
as well as those punched at the computer center, are input to the computer, 
then tested by a checking program. Any telegrams found to have errors in 

this process are rejected, and the operator is requested to resubmit the data. 


Preparation of informat ion--punching--is performed at the speed of 150 char- 
acters per minute. The speed of transmission of information through the 
communications channel is 400 characters per minute. Collection of all the 
information requires about 20 hours, with the teletype at the computer center 
in operation about 1 or 2 hours per day. 


Machine composition of reports (distributions) has passed through the stage 
of experimental and industrial introduction. The software has been developed 
for the Minsk-32 computer, and has been shown to be reliable in composing 
schedules and printing finished document forms. Afier experimental testing 
during the first half of 1978, performance of the task with the full volume 
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of information was begun, including accounting for the annual volume of funds 
for all petroleum products received by organizetions of the Ministry of Trans- 
pert Construction. Machine processing of the reports now produces « plan tor 
distribution of petroleum products in the standard format. 


Running of the job on the computer has shown that machine composition of dis- 
tribution schedules for petroleum products (its sequence is presented in a 
table) can reduce the cost of printing by a factor of 10, while reducing time 
expended by a factor of 15 (manual calculations are eliminated). Considering 
the amortization of all costs within three years, the annual savings achieved 
by the machine method of composition of schedules is approximately 5,000 
rubles. This economic effectiveness concerns only the administrative sphere. 
Considering effectiveness in the production sphere and the velume of annual 
capital investment of 4 billion rubles, the trve effect is closer to 150,000 
rubles per year. 


The experience gained in machine composition of schedules for distribution 

of petroleum products by organizations of the Ministry of Transport Construc- 
tion has shown that it is necessary to perform a number of preparatory steps 
before industrial operation. The most important of these are: training of 
the direct operators in the preparation of initial data, filling out of re- 
ports, methods of punching and transmission of data through communication chan- 
nels. This training is conducted by the persons who developed the functioning 
system. Furthermore, the necessary number of blank forms for reports, refer- 
ence tables of codes of consumers, products and suppliers, as well as operat~- 
ing instructions must be printed and distributed. Organizations transmitting 
data to the computer center must be equipped with teletypes or must have an 
agreement for the use of teletypes at the nearest communication center. At 
the computer center, a special group of 2 or 3 persons must be created to 
oversee the operation of the machine. This group receives telephone messages, 
prepares data, operates the computer, corrects errors, analyzes, formulates 
and transmits the results of calculations to the Main Supply Administration. 


The srccessful use of computers in the performance of tasks of composition 
of sec vedules depends on the joint efforts of all organizations which con- 
cume material and technical resources. 


COPYRIGHT: Izdatel'stvo “Ekonomika,”™ “Material'no-tekhnicheskoye snabzhen- 


ive,” 1979 
| 382-6508] 
6508 
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J. Trade 


COMPUTER RECORDING OF RETAIL SALES 


Moscow SOVETSKAYA POTREBITEL"SKAYA KOOPERATSIYA in Russian No 7, 1979 pp 


22-23 
[Article by A. Val’shteyn and Yu. Pakhomov] 


lExcerpts! For control of stocks of goods and organization of rhythmic sup- 
ply of retail stores with goods, the wholesale unit needs information about 
the retail sale of goods in an extensive assortment, with consideration of 
its consumer characteristics. Such records are not kept at retail estab- 
listments. As a result of that the workers of retail stores in selecting 
goods at the warehouses of wholesale sources often are guided by so-called 
“intuitive” prediction of purchasing demand, and this often leads to the 
formation of stocks greater than the permitted standard or, on the contrary, 
to interruptions in trade. 


Nuwe to insufficient information, considerable difficulties are also experi- 
enced by wholesale workers in putting together the orders of industrial en- 
terprises for the delivery of articles. 


\ method of keeping records of retail sales of goods by groups by means of 
computers has been developed and has undergone testing in the Latvian Con- 
sumers*’ Union. The record keeping is accomplished by the balance method on 
the basic of operating inventories taken in the stores at the beginning and 
end of a period (quarter). 


COPYRIGHT: “Sovetskaya potrebitel'skaya kooperatsiya,” 1979 
[400-2174] 











MINSK-32 IN MEDICAL SUPPLY--Hundreds of medicines are carried in each of the 
more than 100 pharmacies in Eastern Kazakhstan. A Minsk-32 keeps track of 
lelivertes and sales of each medicine for all the pharmacies. (Summary) 
[Alma-Ata KAZAKHSTANSKAYA PRAVDA in Russian 25 Jul 79, p 2] 
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A SUBSYSTEM POR CONSUMER DEMAND RESEARCH AND FORECASTING 
Moscow SOVETSKAYA TORCOVLYA in Russian “No 7, Jul 79 pp 42-45 


SOL" SHAKOV, V., deputy chief, Computer Center at the All-Union Scientilil.- 
tesearch Institute for Study of the Population Demand on Goods for Publ ic 
Consumption and Trade Conditions (VNIIKS) and KOLOTIYEVSKAYA, N., department 
head, Design and Development of the Automated System for Trade Management 
{ASUT) 


[Abstract] Since 1966 the service network meeting the national demand for 
consumer goods has encompassed over 3,500 organizations and now handles mar- 
ket information on the all-Union level as well as on republic, regional, and 
individual enterprise levels encoded in approximately 5 billion alphanumer i- 
cal symbols. A subsystem for consumer-demand research and forecasting oper- 
ates since 1971 in i3 of the 42 industry-wide computation centers as part of 
the automated system for trade management (ASUP). Its development and in- 
stallation were a joint effort of the Computation Centers at the All-Union 
Sclentiftic Research Institute for Study of the Population Demand on Goods 

for Public Consumption and Trade Conditions (VNIIKS), the Computation Center 
at the Ukrainian branch of this all-Union Institute, and the Moscow Insti- 
tute of the National Economy imeni C. V. Plekhanov. In addition, the All- 
Union Association “Soyuzforosistem” and several other informat ion-computat ion 
centers also now participate. The automated subsystem handles a total of 22 
tasks falling into several categories: long-range and medium-range forecast- 
ing of consumer demand volume and structure, short-range (yearly) consumer 
demand volume ard structure as well as retail trade and quarterly forecast- 
ing of credit purchases are done by economic-statistical methods, while fore- 
casting the market volume of individual goods, evaluating users’ preferences 
and purchase trends, and analyzing the market conditions on the basis of 
trade reports are done by direct computation. The first-generation subsystem 
was based on a Minsk-32 computer, Leading to an incompatibility with the 
other subsystems of the industry-wide ASUP operated from the main informat ion- 
computation center of the USSR Ministry of Trade on the basis of a Unified 
System YeS-1020 computer. This and the limited capabilities of a Minsk-32 
computer as well as various other organizational and systematic deficiencies 
have prompted the development of a second-generation subsystem, which is now 
underway since 1976 and orlented toward the use of a Unified System YeS-1022 
computer. This subsystem is characterized by inclusion of an “option base” 
for trade management, such a version having no prototypes to be modeled after 
and ite first target being the large-scale multi-storyed Bryansk warehouse. 
Thies subsystem should perform three major functions: demand information ac- 
counting and analysis (9 problem groups), consumer demand forecasting (13 
problem groups) and production trends forecasting for industry (5 problem 
groups). The whole development project should proceed in two stages: rfra- 
tiomalization and optimization of service structure and function in the 
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it tage, conversion to a complete research-forecasting subsystem and 
integration into a centrally coordinated informat ion-management -planning 
the second stage. Tables l. 


4 7c fF 
. . 


TER IN WHOLESALE TRADE 
VETSKAYA TORGOVLYA in Russian No 6, 1979 pp 40-42 


., chief, Information and Computer Center, Roskoopsportkontora, 
und AL*TSHUL", M., deputy chief, Moscow 


Abstract] The authors discuss the automated system for the management of 
trade (ASUT? as it is being realized in the Russian Wholesale Office for 
[rade in Sporting, Cultural and Domestic Goods (Rospotreboyuza). The first 
‘tage of this system went into operation in December 1976, and consisted of 
three subsystems: “Accounting and Reporting,” “Operational Control” and 
"Planning and Analysis of Economic Activities.” The “Accounting and Report- 
ing” subsystem enabled the information processing period to be shortened by 
1 factor of 3-5, and its introducticn has resulted in a reduction in the 
number of people employed for accounting purposes. The "Planning and Ana- 
lysis of Economic Activities” subsystem is used to compile statistics and 
lata on goods reserves, movements and turnover, which information is useful 
for future planning. The most valuable of these subsystems is “Operational 
Control,” which provides the following services: operational accounting and 
monitoring of the fulfillment of the wholesale goods turno'er plan; opera- 
tional accounting and monitoring of the state of goods reserves in the Of- 
fice's warehouses; monitoring of deviations of goods reserves from the norms; 
sperational accounting and monitoring of the pattern of goods deliverics 
from suppliers and to customers. All of these subsystems have had a great 
effect in making the Office's operations more timely and less labor-inten- 
sive. Both basic indicators of the automated management system (ASU) eco- 
nomic effectiveness--annual economic effect (177,000 rubles) and investment 
recovery period (2,4 years)--were exceeded in 1977. Tables 1. 


170 








K. Accounting and Statistical System 


COMMON BOOKKEEPING PROCEDURES, FORMS LAC IN COMPUTER SYSTEMS 
Moscow EKONOMICHESKAYA CAZETA in Russian No 17, 1979 p 13 


lArticle by A. Voznyuk, department head, Central Scientific-Research Insti- 
tute of Control Technology, Minsk: "By a Common Method"] 


[Text] There is no need to show how important is mechanizing and automat ing 
bookkeeping at enterprises. This is most directly associated with the ap- 
peal of bookkeeping work and lifting the prestige of this very responsible 
occupation. Even so, there is much that is slipshod in this important ac- 
tivity, which does not, at times, allow the bookkeeper creatively to approach 
the handling of many tasks. 


(me reason for this situation happening is that the industry-wide guideline 
methodological materials confirmed in 1977 for building automated management 
tems tor enterprises and production associations do not regulate the rights 
bligations of customers and developers in regard to complying with the 
ethodology of recordkeeping, processing technology and primary record form: 
| and the “Bookke« ping” subsystem has not been singled out as autonomous 
is represented by a limited number of tasks. 


We cannot accept as normal a situation, for example, in which the same book- 
keeping tasks in different automated management systems are handled in dif- 
ferent ways. The model interdepartmenta! and specialized forms developed by 
the Central Statistical Administration of the USSR and the corresponding sin- 
istries are regrettably not used in numerous enterprises; some of these forms 
fail to satisty the requirements of the Unified Series of Computers. 


The capability of computers in processing initial information enables many 
requisitions of primary documents not to be perforated. For example, in the 
reporting of material values, use is made of a large flow of documents in 
which there necessarily appears the synthetic recordkeeping code that takes 
account of the given kind of material. When a computer is used, this requi- 
ition and many others can be implemented programmatically. And nonetheless, 
for example, at the Minsk and Vladimir tractor plants this requisition is 
introduced with each document. There are tens of thousands of documents 
like these each month. 
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it is about time to bring about a ci 
l as rganizational guideline for designing and 
tion and automation of bookkeeping as one of the subsystems in automat: 
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BOOKKEEPING SUBSYSTEM WITH COMPUTERS PROGRFESSFS 


ushanbe KOMMUNIST TADZHIKISTANA in Russian 4 July 79 p 2 


\rticle by D. Rakhmatullayev, chief engineer, Tadzhik Bran: of the Aill- 
nion Planning-Technological Institute (VGPTI) of the USSR Central Statis- 
tical Administration: “The ‘Electronic Bookkeeper'--Achievements and Prob- 

lems") 


erpts}) <A number of industrial enterprises in our republic, tor example 
the Tadzhik Aluminum Plant, the Dushanbe Refrigerator Plant, and various 
ninistries of light and food industry, are already introducing practical 
bookkeeping subsystems. In reality, however, there are significant gaps 
that will tell in the tuture if the situation is not corrected. Here is 
exactly what we mean. 


\t the present time there is no fundamental document on the use of computers 
in bookkeeping. Unfortunately, in general sectorial guideline methodologies, 
little attention is given to this subsystem. It is not surprising that a 
number of mistakes are made in the work of planning organizations and plan- 
ning-design bureaus operating independently. For example, the problems re- 
lated to bookkeeping are transferred to other subsystems: warehouse records 
ire included in the material-technical supply subsystem, records of the 
movement of finished products are put in the marketing subsystem, records 

t detective goods are included in the quality subsystem, and so on. This 
leprives the bookkeeping subsystem of a unified system of compulsory prob- 


ing computers in bookkeeping desiends standardized document forms. However, 
luring the development cf such documents today, each planning organization 
poses “its own recommendations concerning the hardware necessary to pro- 


cess initial bookkeeping documents. 


pro 
AI 


Of course, the problem cannot be solved in a short time. But there are some 
problems that do require very quick solutions. First of all we should con- 
sider correct organization of the development of plans and their introduc- 
tion and centralization. 
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isl possibly Central Design-Technological Division] of the Ministry of 
Light Industry is now developing the bookkeeping subsystem for enterprises 
! iight industry, while the Sredazspetsavtomatika [Central Asian Special 
Sutomation] Planning and Design Bureau for Automated Management Systems 
(ASU) is doing the same for the food industry. But each organization is 
working independently and preparing documents for enterprises according to 


its own understanding. Considerable capital is being spent for this. 


or example, if one planning organization independently, without coordinat- 
ing decisions with the other, develops a bookkeeping subsystem while the 
other, working just as independently, works out a subsystem for material- 
technical supply, when they are introduced a disruption of mutual relations 
will occur. Additional work will be required to reconcile the subsystems 
and, of course, additional money will be also needed. 


In our opinion, it is essential to concentrate planning projects on book- 
keeping automation in one place. Technological divisions and branches of 
the All-Union Planning-Technological Institute (VCPTI) of the USSR Central 
statistical Administration have been formed in the Union republics to 
mechanize and automate accounting and computing work. These branches and 
technological divisions, working on the coordination plan of the State Com- 
mittee for Science and Technology of the USSR Council of Ministers, have 
leveloped a set of model planning concepts for sections of the bookkeeping 
ubsystem. Now they are reconciling and modifying these sectors. 


in our republic introduction of the automated enterprise management system, 
inc Luding the bookkeeping subsystems, is being managed by the Tadzhik 
Branch of VOPTI. Branch associates have automated records of fixed capital, 
material assets, and financial-payment transactions for the Tadzhik Alumi- 
num Plant and the Dushanbe Refrigerator Plant. 


Practice has demonstrated that the use of computer hardware in bookkeeping 
it these enterprises allows a sharp reduction in the time required to pro- 
cess bookkeeping data, reduces labor-intensiveness, and improves reliability. 


Moreover, work is continuing in other sectors of record-keeping to use com- 
puters of the punch-type computing complex. Model planning concepts using 
computers in the bookkeeping subsystem for other industrial enterprises are 
also being reconciled and introduced. 


Enlisting the Tadzhik Branch of VCPTI as developer and consultant on intro- 
duction of the subsystem will make it possible to reduce costs and step up 
the schedule for individual designing and automation of the bookkeeping sub- 
system because the branch has qualified bookk.eping specialists and experi- 
ence designing computer problems. 
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ion, specitically the Tadzhik Bran of VCPTI, will make it possi 
inate planning and increase the efficiency of introducing : 
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XPERIENCE IN OPERATING THE COMPUTING SYSTEM OF THE CENTRAL STATISTICA 
RATION OF THE ARMENIAN SSR 


Moscow VESTNIK STATISTIKI in Russian No 7, 1979 pp 43-48 


‘, CRACHEK MIKHAYLOVICH, chie!l, Main Administration of Computer 
ns, Central Statistical Administration, Armenian SSi 


tract The main stages of work of the Main Administration of Computer 

itior { the Armenian SSR Central Statistical Administration are brie! - 
iewed. First of all, note is taken of the well-organized supervision 

the use of materials, including spare parts for computers. The plan- 


nine and economic departments of the administration keep track of indices 
such as the volume of work being done, production expenditures, labor pro- 
ductivity, payroll, number of units of computer equipment and so forth. 
The technical production department of the administration keeps track of the 
types and grades of computer equipment and other hardware, the movement and 
ition of all fixed production capital, expenditures for efficiency im- 
provement, working conditions and accident prevention, as well as expendi- 
tures for overhaul and repair of computer facilities and copiers. Super- 
vision of the use of vehicle transport, expenditures of fuels and lubri- 
cants and electrical energy is handled by the department of material and 
technical supply, and expenditures for mechanizing accounting and statistics 
ire supervised by the department of automated systems of State statistics. 
‘inance and bookkeeping departments keep track of all other business 
indices. Work began in 1978 on introducing mechanized processing of account- 
ne information at the Abovyan Regional Computer-Information Base. Tables °*. 
/ 335-6610] 
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rpts! me f the important bsy stem { developed tomated sector 
erp : rips TLan > IDSYSL ems Ui cve Opec IUL OTAL — a 
yement ystems is the subsyster Management of financial activity. 


\t the present time the financial subsystems in automated sector management 
tems, depending on their scientific and organizational level of develop- 
ent, solve tasks in the accounting, analysis and dynamics of financial in 
icators characterizing the fulfillment of the plan for profit, sales and 
protitability, the state and effectiveness of use of current assets and the 
general tinanctal state. At the same time, such an important part of the 
wancial work as the planning, control and analysis of bank credit used by 
prises mtinrswes to remain outside the field of activity of ASU deve! 


Mw the present time in instrument building, the subsystem of management of 
financial activity is functioning in the automated management system for 
instrument building sector. The subsystem solves 16 tasks of opera 
nal analysis of the financial state of the sector, analysis of fulfill 
t | the plan for protit and the state and use of current assets, fore 
ne tinancial state, etc. 


information base for tv olution ir the financtal subsystem * the auto 


| management system tor the instrume ulldine sector (ASU-Pribor) of 
in industrial operations is mainly statistical and bookkeeping informa 


irriving at the Main Computer Center of the Ministry of Instru’ ent Mak 


ing, Automation Equipment and Control Systeme anid processed by another sub 
ts | ASU-Pribor (the subsystem “Bookkeeping 
OPYRICHT: Den"gi i kredit,” 1979 
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. ) RFFERENCE-INFPORMATION SYSTEM IN THE MATERIALS AND EQUIPMENT 
ACRICULTURE THE BELORUSSIAN SSB 
RAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 3, May/Jun /9 py; 
108-111 manuscript received 17 Aug 78, after completion 5 Dec 78 
LERCHIK, BORIS YAKOVLEVICH, candidate in physico-mathematical sciences, 


rmation and Computation Center, Industrial Association "Belsel ‘khoztek 


ka. sb 
tract] The first-generation automated system of managing tty teria! 
ind equipment supply for agriculture of the Belorussian SSR was developed 
a! then instalied during the 1972-76 period. Its major components inc iwc 
1 iry data processing stations at the trade centers and six regional as 
well as republic-wide information and computation centers equippec with ™: 
mputers. Included will also be an automated reference-informat ion 
‘ ervinge customers in remote areas without direct access to the centra 
iter. The system is designed for the soonest possible installation at 
the minimum cost, for proper performance at any distance from a computer, 


for flexibility and expandability, for high reliability, for simultaneous 
icine of several customers and in that case for the minimum queuing 
ime. Minsk-1560M equipment is used for hookup and teletypers or Videot 
440 alphanumeric displays can be used at the terminals. In operation through- 
ot the territory of the Belorussian SSR since 1978, it has already hand 
than 7,000 inquiries in the first 6 months of that year. Further ir- 
ements and expansion continue, such as increasing the number of tes 


raphic channels in the Minsk-1560M system to two or three, shortening tt 

eulne time to 25 and 55 s for two or three customers on the line respe« 
lv, and installation of a telephone in the transmission system. Figur 

- references 3 (Russian). 
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™PUTERIZATION OF BELORUSSIAN ACRICULTURAL EQUIPMENT SUPPLY NEEDS NOTED 


Moy a ow PRAVDA in Russian 20 Jul 79 v 2 


[Article from TASS, Minsk, 19 Jul 79: ‘Niwa’ Takes Care of It”! 

iText| How many and what kinds of machinery each farm needs in order total- 
ly to mechanize labor in crop growing is a question which can be answered by 
the computers of the “Niva™ Sctentific Prodi ction Association. 


Computers calculate equipment requirements by taking into account soil and 
climate conditions, the structure of crops, the yield and other factors. 


Fif‘-tent outfitting of the machinery and tractor fleet is a new “occupa 
tion” for this association, which was created under the auspices of the Beio- 
russian SSR Goskomsel‘khoztekhnika [State Committee for Agricultural Equip- 
ment | and numbers 15,000 subscribers. Among them are enterprises and organi- 

‘tiens of Sel*khoztekhnika, kolkhozes and sovkhozes and land reclamation 
‘rojects. Such an extensive clientele is served by republic and oblast conm- 
puting and information centers of “Niva,” which has high-speed computers at 
its disposal. 


These electronic assistants take an active part in solving °* combination 
problems, beginning with supplying farms with equipment ano ding with its 
effictent utilization. Computers write orders for the acquis‘tion of ma- 


chinery, spare pa-ts and fvel and lubricating and other materials, storing 
in their memories 120,000 names of goods produced by 4000 plants. At the 

same time, computers monitor the fulfillment of delivery schedules an’ the 
observance by railway personnel of freight shipment deadlines. Because of 

the automation of record keeping at supply centers, a specialists from any 
region can in counted minutes “find” the required machinery or spare parts. 
For this it is suffictent to dial the number of the merchandise on a tele- 


type. 
(350-8831) 
SR i] 

SO: 1443 
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x. Other 


mMPUTES UPPORT FOR MOSCOM OLYMPIC GAFES 
“Moscow '7VESTIYA in Russian 6 May 79 p 6 
[Article by F. Payutin "“lushniki: EVM, the Firet to Start”! 


'Text] In Luzhmiki, in a well-lit four-story building 
eonetructed next to the Metro Bridge across the Moscow 
River, assembly of the equipment is taking place tor 
the Main ASU [automated management system) Data Compu- 
ter Center for the “Ol impiada.” 


The “Ol impiada” ASU is a so-called complex of automated management and cat. 
support systems which will service the 1980 Games in Moscow. 


"To conduct such major sport comp titions as the Olympic Games at a4 high 
lowe] without the assistance of electronic computer technology is now im- 

" sible.” says my interlocutor, Deputy Chie! of the ASU Section for the 
Orekomitet [Organizational Committee) of "Ol impiada~-80," Viadimir Zhuraviev. 
“The 'Olimpiada’ ASU complex will become such reliable helpers of owrs dur- 
ine the Games in Moscow. Its primary task is to facilitate and hasten thx 
assembly, processing and tranemission of information concerning the progress 
ind results of the competitions. 


ind mow let us become a bit more familiar with the “Olimpiada” ASU. Its com- 
plex consists of three automated management systems--the “Orgkomitet”™ AS, 
the “Informatesiva” [data] ASU and the ASU for Sport Competitions. The name: 
themeelves speak of the purpose of these systems. 


the “Orekomitet” ASU is an automated management system for the preparation: 
wd the organizational technical support to the 1980 Games. It is already 
erating and as the Olympics draw nearer the volume of its work is increas~ 
ing. ASU is assisting, and will aleo assist in the future in a large number 
of time consuming operations. Being monitored is the progress of the assenr- 
hly of equipment for the Olympic projects and accounting for the financtal 
activity of Orgkomitet, distribution of tickets and eccreditation of journal- 
lets, as well as personnel record keeping. The ASU encompasses a large nun- 
her of entities--control and sections of Orgkomitet, 70 ministries and de- 
partments and up to 10,000 different organizations and enterprises which are 
producing articles with the Olympic symbol. 
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ire laboring with enthusiasm and are creatively concerned about the impor- 
tant and honorable task. Participating in the creation of the “Olimpiada”™ 


ASU are organizations of the Ministry of Instrument Building, Automatior 
Equipment and Control Systems of the USSR. 


Readers may ask: And what will become of the "“Olimpiada™ AS! following 
completion of the 1980 Cames? It is proposed that the "Orgkomj‘-i’> ASU will 
be transferre: *o the Sport Comaission of the USSR. The Ath:. :t- VCompeti- 
tions ASU will servic” the all-union and international compecitions which 
are performed in the capitol. The "Informatsiya" ASU wili find application 
in the municipal economy of Moscow--it may be used, let us say, for the cal- 
culation and distribution of places in hotels or for first aid. 


[275-9082] 
908? 
CSO: 1863 
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MINSK-32 COMPUTER-BASED TIMEKEEPER MONITORS WORKERS’ MOVEMENTS 
Moscow SOTSIALISTICHESKAYA INDUSTRIYA in Russian 25 Jul 79 p 2 
[Article by P. Kuzivanov, Odess: “Electronic Timekeeper”™! 


[Text] People who like to show up on the shift a little after starting time 
and leave the job ahead of time, it is no secret, are still around in our 
country; they are fond of taking off for "just 30 minutes" during the work 
day. Now and then the violations go unnoticed, and timekeceperse gesture 
helplessly: in big enterprises, they say, you can't keep track of every- 
body. But what if the timekeeper's functions were handed over to a computer? 


An automated system of timekeeping is operating at the Odessa Scientific- 
Production Association of Cryogenic, Oxygen and Gas-cutting Machine Build- 
ing; the system is based on an Minsk-32 computer and a complex of peripheral 
hardware. 


G. P. Artemenko, department head of the automated enterprise management sys- 
tem (ASUP), and I are in the association's corridor. Turnstiles like those 
we are used to seeing at subway stations are at the association entrance. 


"Our admission checkpoint,” Gennadiy Petrovich explains. ‘It is linked to 
the computer with an electronic transmission unit. Here's, the key for pass- 
ing through it." 


He displays his admission pass. It is a quite conventional rectangle, bear~ 
ing a snapsiot and initials; the only thing unusual is that holes arranged 
systematicaily have been punched on the end side of the celluloid cardholder: 
the worker's personal code, stored in the computer's memory. On showing 

the guard his pass, Artemenko inserts .t into a slot in the turnstile. The 
panels barring his path open up and the "Enter" signal flashes on. Two steps 
forward and the panels close behind Artemenko's back. 


"At this point,” says Gennadiy Petrovich, "the computer recorded on punched 
tape my time record number, the number of my department and the time I came 
to work. When I leave the enterprise, the operation is repeated. Thus, 

it is not possible to enter the grounds of the association or to leave it 
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and still avoid computer monitoring. Of course, any worker can leave even 
while on shift, if the job calls for this or if there are exceptional situ- 
ations. But in this case the worker is obligated to present an excuse in 
writing to his supervisors. 


The computer as timekeeper makes certain what conventional monitoring ser- 
vices cannot--operational and exact accounting for all tardiness, premature 
departures and nonappearances at work. In just an hour after each of three 
shifts begins, computer data are processed in the information and computa- 
tion center of the association, and in 1 more hour tabulated forms are sent 
to the subdivisions involved; on the forms are recorded all the tardiness 
dates of individual workers and the names of workers failing to show up on 
the job. This lets the shop and department superviso:is have a clear picture 
of the status of workers at a given moment and therefore to rationally shift 
around the labor force. 


As each shift ends, when the written excuses reaching the information and 
computation center have been entered, a detailed report is drawn up covering 
the violations occurring during the shift. Weekly and monthly these reports 
are summed up in composite tabulated forms. Availability of this information 
lets the enterprise supervisors objectively analyze the causes for the losses 
of work time and take timely measures to correct the situation. 


The results of introducing the automated recording fully justified the hopes 
of the specialists. Losses of work time have been steeply cut in the associ- 
ation in the past two years. 

{367~10123] 


10123 
CSO: 1863 
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IIt. SOCIOCULTURAL AND PSYCHOLOGICAL PROBLEMS 


A. Urban Systems and Communal] Services 


COMPUTEFS USED IN TASHKENT TRAFFIC CONTROL 


Tashkent PRAVDA VOSTOKA in Russian 27 Apr 79 p 4 





[Article by I. Alimov: "EVM Directs Traffic"] 


[Text] In Tashkent an automated management system (ASU) has 
begun operating for the direction of traffic. Commenting on 
this event is the head of GAI UVD [State Motor Vehicle Inspec- 
tion and Air Trafiic Control] for Tashgorispolkom [Tashkent 
Municipal Executive Committee], M. S. Salakhitdinov. 


Lately much is being done to ensure traffic safety in Tashkent. Two “green 
wave" systems have been introduced. Considerable attention is being paid 
to the analysis of transportation accidents. If accidents have become more 
frequent in some area, this fact is carefully studied, the reasons for the 
defects are revealed and measures are taken to eliminate the shortcomings. 
The owners of individual transport are performing explanatory work in which 
the “Avtomotlyubitel'” [Amateur Automotive] Society is helping us. 


All of this is contributing to a reduction in highway traffic accidents. 
This is the very objective of the automated management system for highway 
traffic with the index ASU-D [Automated Management System-D] "“Gorod M" which 
has just been put into operation. It is the first system of its type in 

the country. It is a component of Tashkent's ASU. It was developed for 

our city by a collective of the Omsk Special Design Bureau for Industrial 
Automation. 





What kind of a system is this? It consists of three components. Contained 
in the central management poin. is an electronic computer, the M-6000 brand, 
which is of medium productivity. Here there is a graph panel which repre- 
sents a map of the city with lighted points and arrow indicators. If the 
route is not overloaded, then the green arrow is lit. If the situation is 
getting congested then it is yellow. When a traffic jam occurs then the 
red light lights up on the map. But the operator requires all of this in- 
formation only for monitoring. The solution directed towards eliminating 
the traffic jam will be made by the computer itself. A television screen 
which displays the situation which has arisen is located on the control 
console and assists in monitoring the correctness of this solution. 
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The second part of the system is comprised of so-called peripheral units, 
that is the intersections themselves with traffic lights and the monitors 
which control them. 


And, finally, the third part is a telephone communications line which con- 
nects the traffic lights with the computer. At a distance of 25 meters from 
the traffic signal there are installed sensors which provide information 
concerning the traffic environment and the speed of its movement. And at a 
distance of 100 meters from the intersection there are sensors which report 
on how many vehicles are backing up. 


The EVM receives this information, processes it and provides an optimum traf- 
fic plan for each individual interval of time. In so doing the system seem- 
ingly “teaches” itself and accumulates experience which will be used for 
future work. 


Occupied with the introduction of the system have been the Deputy Chief of 
GAI UVD Tashgorispolkom, A. Timofeyev; senior engineer S. Gurevich; Chief 
of the Equipment Regulation Section, E Kim; Chief of the ASU System, S. 
Trakhtenberg, senior engineer of “Sredazspetsavtomatika™ [Central Asian 
Special Automation], Ye. Kreshchenov and others. 


Soon 70 intersections of the city will be automated. Presently there is 
under development in Omsk a system which encompasses another 32 intersec- 
tions in the Chilanzarskiy Rayon. 


[274-9082] 
9082 
cSO: 1863 
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B. Fducation 


USS? 

TRAINING APPARATUS FOR NUCLEAR POWER PLANT OPERATOR 

Moscow IZVESTIYA in Russian 18 Jul 79 p 3 

BLOKHNIN, A. and KOMOV, V., special IZVESTIYA correspondents 


[Abstract] A brief report is given on nuclear power plant operator training 
apparatus in use at the Novovoronezhskaya AES training center. The present 
apparatus consists in part of a copy of a series produced power unit control 
console for a 440,000-kW water cooled power reactor. The model reproduces 
the main operating modes and about 100 different anomalies, according to 

the chief engineer of the power plant, N. Isakov. The equipment is used not 
only to train new operators, but also to retrain operators of existing plants. 
Students at the center include power engineers from the GDR, Poland and Cuba. 
The purpose of the unit is to simulate conditions as close as possible to 
actual. A neighboring room, displayed by the deputy director of the center 
for training apparatus, V. Kashirin, contains three computers, two of which 
simulate the various operating modes of the reactor and turbine section, and 
the third of which acts as a special intermediary between the analog elec- 
tronic computers and the operators by sending thousands of different signals 
to the unit's control panel. The size of the room containing the control 
console is that of 2 movie theater. The instruments of the console include 
digital displays and pointer meters, as well as signaling lights. Next in 
line is the construction of training apparatus for a one-million-kilowatt 
reactor. A model of this unit, the VVER-1000, which will become widely used 
in the very near future, is being prepared for startup at the Novovoronezh- 
skaya AES. 
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Ke riaduusang, ManageMent and AULO@ALION OF SCIENCLALIC Acocal(Ch 


USsk UDC 681.3.181.4 


A DATA PROCESSING SYSTEM FOR PHYSICAL EXAMINATION OF NATURAL MINERALS WITH 
THE ALD OF A MICROCOMPUTER 


Kiev UPRAVLYAYUSHCHIYE SISTEMY 1 MASHINY in Russian No 3, May/Jun 79 pp 93- 
398 manuscript received 19 Mar 76, after completion 17 Oct 77 


BORDE, BERNCARD ISAAKOVICH, candidate in technical sciences and CHEREPANOV, 
VALERIY GRIGOR'YEVICH, engineer. Krasnoyarsk Polytechnic Institute 


[Abstract] Examination of individual ores or entire deposit complexes on 
the basis of their thermoelectric and electrophysical characteristics is a 
very effective method of minerals research for the mining industry. Particu- 
larly applicable to minerals which are semiconductor compounds or mixtures, 
this method involves measuring the average thermal emf and the electrical 
conductivity as well as their respective electron and hole components with 
two electrodes at different temperatures moving across a polished specimen 
with inclusions. Data are processed and statistical analyses are performed 
with the aid of a microcomputer, after analog-to-digital conversion, with 
printout on a typewriter. Here the structure and the operation of a data 
processing system for this special application are described which contains 
a multiplexing input-output interface built with series K-155 microcircuits, 
a punch control and a set of peripheral equipment with controls including a 
Konsul-260 typewriter. The software includes several test programs and a 
deck of application programs for calculating the distributions of inclusions 
with respect to thermal emf and size. Four such data processing complexes 
have already been constructed, tested and put in operation. Figures 5; 
tables 2; references 3 (Russian). 

[421-2415] 


USSR UDC 62-501.72:001 
SIMULATION METHODS FOR SCIENTIFIC RESEARCH 


Moscow AVTOMATIKA I TELEMEKHANIKA in Russian No 6, Jun 79 pp 171-180 manu- 
script received 1 Nov 78 


KOGAN, B. YA. and TETEL'BAUM, I. M. 


[Abstract] A survey is presented of simulation principles and methods, 

with a view toward expanding their scope of applications and using modern 
computer techniques. Under consideration is particularly mathematical simu- 
lation, with the model being of a different nature than the original, and 
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the process of describing a scientific object is systematically reviewed. 
Mathematical simulation is appropriate on the basis of “gray box" or “white 
box” information and leads respectively to a statistical or determinist i: 
model, perhaps a hybrid model. There follows a direct analogy or computer 
simulation for a statistical or a hybrid model arising from “gray box” in- 
formation, while a deterministic model arising from "white box” information 
admits an analytical solution which does not require further processing. 
Depending on the kind of model, simulation can be done on an analog computer, 
a digital integrating computer, a hybrid computer, or a digital computer. 

The same computers can, by the way, be used for “physical” simulation based 
on the theory of similarity in the case of “gray box” information or on a 
planned experiment in the case of “block box" information. The paper was 
read at the VII All-Union Conference on the Theory and Methods of Mathemati- 
cal Simulation (Kuyhshev, Sept 1978). Figures 1; references 30: 20 Russian, 
10 Western. 

[408-2415] 


191 











IV. NATURAL SCIENCE RESEARCH 


A. Biology and Medicine 


UDC 0073661.7.091 


CYBERNETICS IN THE SERVICE CF ORGANIC SYNTHESIS 
Yerevan PROMYSHLENNOST’ ARME\TII in Russian No 5, 1979 pp 33-35 


“Article by A. B. Rozenblit, candidate in technical sciences, and A. A. 
Avots, candidate in chemical sciences | 


_Text] The system for automation of scientific research at the Institute 
of Organic Synthesis, Latvian SSR Academy of Sciences, was created on the 
basis of a Hewlett-Packard HP-2116C computer with centralized data collec- 
tion, storage and processing. The main hardware is concentrated in the 
computer center of the institute. Together with that, there are also some 
autonomous systems in the institute. Communication with the laboratory is 
by cable. Dirvct communication of the institute's computer center with 
the poxerful computers of the central computer complex of the Latvian SSR 
Academy of Sciences also has been organized. 


The system developed gradually, in the years 1972-1975, and at the present 
time consists of the following units: a processor with a main memory of 
16,000 words, punched-tape input-output, magnetic disk storage with a capa- 
city of 5 megabytes, two teletypes, two mobile terminals (a display and a 
printer), and data gathering equipment consisting of an analog~digital con- 
verter and a low-level signal commutator. 


A multichannel system for data gathering and storage provides for the ser- 
vicing of all the main instruments of a physicochemical or analytical ex- 
periment, installed in separate places, which are connected through cable 
lines with the central distributing frame of the computer center. On the 
frame, by switching connectors, eight lines are selected for servicing. 

Installed directly in the laboratories are operator's panels that are in- 


tended for pre-amplification of signals and organization of communication 
with the computer. 


A program has been developed (Ya. P. Zeltyn'’sh and P. V. Mellis) for the 
gathering and storage of data on magnetic tape, one that assures simultane- 
ous measurement in eight channels with individually assigned frequency and 
amplification factor. To expand the dynamic range of the gathering system 
provision is made for the automatic switching of the amplification factor 
in the limits of four ranges of measurement. Special packages of programs 
have been created for primary data processing. 
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A package of programs fcr processing NMR-spectra (Ya. Ya. “liis ang &. 


Liberman) envisagess primary processing (which includes puloe filtering, 
jeternination and subtraction of the zero line of the spectrum, deternt: 
ation of the start, end and maximum of peaks, calibration from: standari 
substance and the printing of a calibrated spectrum) and secondary process- 


iny--theoretical calculation of the spectrun. 


The KHROMOS-74 package of programs for processing chromitorrams (Js. ‘a. 
Silis and A. M. Kofman) envisaces primry processing (separation of peaks, 
irawing of the base line, elimination of noises and calculation of the 
rela‘ive areas of peaks); secondary processing, including standard forr 

of quantitative and qualitative analysis; the creation of personal file 
(notebooks) for each chromatographer on the computer disk storage; an open 
system, that is, the possibility cf direct use of data of notebooks ir 
special prorrams. The program package for automated identification of 
components of complex mixtures jointly with the KHROMOS-74 systen (V. D. 
Shatts) envisages the calculation of so-called chromatographic spectra, 
group and individual identification from generalized chromatographic char- 
acteristics, and the storage and retrieval of chromatographic data for 
qualitative analysis. 


The program package for processing infrared spectra envisares sinilar types 
of processing. 


Two tasks have been worked out in the institutes predicting the biolorical 
activity of chemical compounds from data on their structures and de‘ermin- 
ation of the presence in the molecule of an organic compound of a certain 
functional group from its infrared spectrun. 


The task of statistical prediction of biological activity arises as a result 
of absence of a general theory connecting the structure of a substance with 
its biological activity. A structural logical approach has been developed 
in the institute to solve this problem (A. 8. Rozenblit and V. Ye. Golender). 


The structure of a chemical compound is represented in the form of an ordered 
set of structural parameters, as which one can select typical functional 
eroups, values characterizing the electronic and steric structure of mole- 
cules, their ability to form a complex with a receptor, etc. Then the fol- 
lowing procedure is carried outs 


l. A series of gradations of activity is distinguished and all the compounds 
to be analyzed are subdivided into classes in accordance with thore gradations. 


2. An initial set of structural parameters is formed, | line of Rueetan text 
missing |- 


3. The characteristics of each class are chosen. The characteristics are 


selected in tne class of conjunctions of values of parameters and their 
nerations. 
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+. A «*-'lslLcal evaluation is made of the selected characteristics and 
the statistically significant characteristics are distinguished. Sometines 
they describe only a portion of the compounds to be analyzed. Therefore 
the further procedure is directed toward expansion of the initial set of 
parameters. 


. Characteristics are distinguished that are valid sith a suffictently 
hich probability for compounds of a number of classes. The computer presents 
‘he structural formulas of compounds having such a characteristic to the in- 
vestigator, who makes a content analysis and introduces intc the computer "ew 
structural parameters capable, in his opinion, of separating the classes. 


The characteristics distingvished in the course of the described procedure 
ean be used for the generation of new structures of potentially active 
sompounds and for prediction of the activity of new compourds proposed by an 
invectigator for synthesis and pharmacological screening. 


The described algorithms were reaiiced in the form of the STRAC package of 
applied programs (V. E. Golender and L. S. Gitlina), oriented toward a disk 
operating system of a third-generation computer. The programs are written 
in the FORTRAN language and were debugged «m an HP-2116C mini-computer. 


The STRAC package includes the following programs: input of starting infor- 
mation about studied compounds and editing of introduced data (standard 
directives of the operating system are used), tabular representation of the 
masc of information in a form convenient for editing, coding of the compounds 
and their separation into classes on the basis of activity, selection of 
lowical characteristics, statistical evaluation of the characteristics, the 
selection of parameters and the design of new characteristics in a dialog 
regime and the prediction of activity. 


Communication of the investigator with the system is possible throurh an 
alphanumeric display and a teletype. 


The STRAC package has been used for the analysis of the connection of the 
structure and biological activity of amino-derivatives of indandone-1,}, 
which has selective antispasmodic and tranquilizing effect. In the course 
of the selection of characteristics the active center of the given group of 

compounds was revealed--the fragment of the structure that causes the basic 
biological effect (E. S. Lavrinovich and S. K. Germane). 


An analysis also has been made of structure-activity regularities in a number 
of organosilicon amines. Reliable characteristics of the biological activity 
of that class of compounds were elected, on the basis of which six new active 


——— have been purposely syn(hesized (E. Ya. Lukevich and R. Ya. Sturko- 
vich 


A new algorithm has been worked out for establishing the structure of mole- 
cules of organic and heteroorganic compounds from infrared spectra (Ya. Ya. 
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processes, the possibility vase shown of us‘ s statistical a; * 

"ad liing er be a synthetic id “a +a | oy . :*arves ~4 pr “esses, the ; um — 
X if alytical problems, ev.c Aue - -.eni ©. A. A. Lasdyn‘’ es? nd A. A. A’ ). 
Methods of factorial planning, combined :lans and sizplex-plans wer ed in 
hat work. he programs compiled for thcse purpcses (V¥. K. aste) cxn be 
ised as package programs, and also in “researcher-computer” dialog recines, 
which is especially convenient, as it frees the researcher from the need + 
pecome acquainted in detail with the theory of experiment planning. 

In the institute relatively detailed investigactions have been comiucted of 
the kinetics of vapor-phase and liquid-phase reactions of the oxidation of 


. » — J Sy ) . " 4 = p 
ia". pyridine and benzene series for which kinetic 








: »cram package has been worked out (V. Ya. Sile) for investigating the 
tics (determination of the kinetic parameters, more precise deterzin- 
tion of the reaction mechanism, etc); used in the programs are the methads 
f° rradient, the conjugated gradient, linearized least squares, confi. 


s, me. hods of numerical interration and other procedures. 
has been shown that in isolated cases it is possible to solve the reverse 


integral reactor and also on pilot installations. Standardized pilot instzi 
lotions have been designed (¥. S. Ayzbalts and V. A. Kupleniyeks) to study a 
inber of vapor-phase catalytic processes of the same kind; programs have 
been prepared for the mechine processing of the obtained results (V. A. 
Kupleniyeke and I. M. Liyetsinya). 
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COMPUTERS USED TO HELP SYNTHESIZ&: NEW BIOLOCICALLY ACTIVE DRUCS 
Riga SOVETSKAYA LATVIYA in Russian 10 July 79 p 2 


[Articie by A. Pozenblit, candidate in technical sciences and head of the 
laboratory of automation of chemical research at the Institute of Organi: 
Synthesis of the Latvian SSR Academy of Sciences, and V. Golender, senior 
scientific research worker and candidate in technical sciences: “The Com- 
puter Helps”) 


[Excerpt] According to figures from American researchers, up t 5 OW con- 
counds must be synthesized and tested for biological activity to .im ome 
new preparation. As a result, expenditures to develop a new drug reach 40 
million dollars. 


ls it impossitle to improve the efficiency of the process of searching for 
meiicinal substances, that is, to reduce the number of mistakes and, thereby, 
the number of required tests? 


Hundreds of thousands of compounds have now been tested for biological act ivi- 
ty. Many of the rules learned are well-known to chemists and pharmacologists, 
but many more are still unknown. Finding these rules after analyzing the 
entire enormous mass of data is tco much for human beings. This is where 

the computer may come to our assistance. 


Work to apply computers in developing drugs began more than 10 yer-s ago 
both in our country and abroad. The Institute of Organic Synthesis of the 
Latvian SSR Academy of Sciences is one of the vsioneers of this work, and cur 
institute is developing original and effective approaches to the problem. 
The essential features of them are described below. 


Information on the structure and biological activity of tested chemical com- 
pounds is put in computer memory. Complex logical and statistical proces«- 
ing of the data files is performed using special programs. The structures 
of compounds that have shewn similar activity are compared, and comparisons 
are made with the structure of inactive compounds. The fragments found in 
this way, responsible for entibacterial activity to take one example, may 
helr the chemist synthesize new potentially active compounds. 
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‘sing computers greatly improves the probability of synthesizing a useful 
compound. Machine prognosis is not error-free, however, because it can 
only be done on the basis of the information contained in the computer 
memory, and this information is far from complete. Nonetheless, as tests 
have shown, the chances of a chemist who is “armed” with a computer and 
synthesizing an active compound are at Least doubled compared to the 
“unarmed” chemist. 


At the Institute of Organic Synthesis two systems of applied programs, 
"Strak" and “Orakul," have been developed. They enable a nonspecialist 

in the field of computer technology to work with computers. The 

"Orakul" system is particularly interesting. It operates with a file or, 
as they say, data bank which contains information on 7,000 medicinal 
preparations and biologically active substances. This data bank was set 
up in cooperation with the Scientific Research Institute for Biological 
Testing of Chemical Compounds of the USSR Ministry of the Medical Industry. 
The “Orakul"” system is being used successfully by scientists at our insti- 
tute as well as specialists from Moscow, Minsk, and Vil'nyus. 





New, more efficient systems cf programs for the developers of new drugs 
are now being worked out at our institute. ‘hese programs use “arti- 
ficial intellect" methods, a branch of engineering cybernetics that is 
developing swiftly today. Special dialogue programs make it possible 

for the researcher to communicate with the computer in natural scientific 
language, the language of formulas, graphs, and representations of chem- 
ical structures, and to exchange word questions and messages. 
[378-11,176] 
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B. Physico-Chemical an¢ Earth Sciences 


MICROMINIALURIZATION BY MEANS OF SEMICONDUCTORS ILLUSTRATED 
Moscow SOTSIALISTICHESKAYA INDUSTRIYA in Russian 26 Jul 79 p 4 


[Article: "Computer in a Palm"] 





[Text] It is now impossible to imagine advances in qiiie different fields 
of science and technology w'thout semiconductor devices--those miniature 
reliable electronic devices. Responding ftv an inquiry from our correspon- 
dent A. Alekseyev regarding some work by the USSR Academy of Sciences Si- 
berian Division Institute of Physics of Semiconductors is its director, 
USSR Academy of Sciences Corresponding Member A. V. Rzhanov. 


One general trend in semiconductor physics is the creation of microprocessors 
for computers. Whereas previously, integrated circuits (1S's) contained 10 
to 100 elements, today they contain thousands and tens of thousands, and in 
the near future will contain up to a million. This represents an entire com- 
puter in an area of a few square centimeters or even square millimeters. 


Microminiaturization is not at all an end in itself. It is said jokingly 
that in electronics there are only two malfunctions: Either there is no 
contact where there should be, or there is where there should not. Actually, 
contacts--the pcints of connection of elements in a circuit--are the weakest 
spot. In this respect integrated circuits are good: There are no soldered 
connections in them. And this means that the circuit is much more reliable 
and the assembly technology is simpler. 


Semiconductors have also become irreplaceable in so-called functional elec- 
tronics. 


For example, acoustoelectronic devices can compress or «xpand a signal and 
filter it from extraneous "noise." The latter is very important, for ex- 
ample, for color television. Who does not know how heavy and cumbersome 

the latest color televisions are? And the main culprits here are massive 
magnetostriction systems for filtering signals through three channels. Now 
at our institute semiconductor filters have been developed which utilize 

the effect of elastic ground waves. The dimensions of a filter are those 

of a thumbnail and it weighs a few dozen grams. Tests of new filters in 
"Gorizont" televisions have demonstrated their high quality and reliability. 
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Sem'conductors are also helping in such an important matter as environmental 
protection, For example, in the vast expanses of Siberia, forest fires can 
be the cause of innumerable disasters. atroling goes on constantly by spe- 
cial patrol services in aircraft and helicopters. But this task Is not only 
very labor intensive, but also expensive. It is another matter if a forest 
is observed from a satellite. Imstalled in it is a special semiconductor 
sensing device--a photographic recording scale. This miniature device mea- 
suring in size less than a little finger not oniy registers a fire and re- 
ports it, but also determines its size and accurately indicates its location 
on a chart. Such sensing devices have already been created for various re- 
gions of the color spectrum, and by their means it is possible to keep track 
of the state of waters and the atmosphere, and from the change in the color 
of forests to determine areas «cf prevalence of the Siberian silkworm. 


Being used more and more extensively now in computer technology are holo- 
graphic systems for data storage. By means of a laser beam an entire li- 
brary can be transferred to a special matrix with an area of a few square 
centimeters. But for the purpose of recording and then quickly finding the 
required page, it is necessary to learn how to control the laser beam pre- 
cisely. Special acousto-optical devices are used precisely for this purpose. 
In these an electrical signal is first converted into an acoustic signal and 
then acoustic vibrations cause diffraction in a crystal. And if at this 
moment a light beam is passed through the crystal, then it is deflected at 

a strictly determined angle. Thus, by varying the electrical signal, it is 
possible to control the laser beam and send it to a strictly determined 
point. 


Many semiconductor devices are in the form of a complicated “puff pastry." 
Furthermore, the individual layers can be made in the form of films fractions 
of a micron thick, and sometimes measuring only a few atomic lavers. The 
“ellipsometer” instrument created at our institute is helping to check, let 
uS say, geometrical dimensions with a precision of up to one atomic layer. 

In addition, not a few more various types of measuring instruments and tech- 
nological units have been developed and created. 


All this has made it possible to shorten considerably the path from theoreti- 
cal development to experimental model and to test in practice the projects 
of scientists. 


[350-8831] 
8831 
CSO: 1863 
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USSR UDC 536.2-52:681.3 


INPUT DATA CONTROL PANEL OF A THERMAL PHYSICS EXPERIMENT IN THE YeS-1020 
COMP UTER 


Novosibirsk AVTOMETRIYA in Russian No 2, Mir/Apr 79 pp 84-86 manuscript 
received 25 May 77, final version 25 Dec 77 


VLASOV, V. V., KAZAKOV, V. N., NESTEROV, V. I., NIKITIN, A. I. and 
PODOL'SKIY, V. YE., Tambov 


[Abstract} A universal control panel is described that was developed for 
interfacing computers with various research facilities in an extensive class 
of thermal physics experiments. This panel provides direct contro] of both 
the experiment and the computational process, enabling the experimenter to 
monitor individual parameters during the experiment, and to modify the ex- 
periment when necessary. A block diagram and a time chart are presented 

and explained. The panel is based on series 133 integrated circuits. Over- 
all measurements are 600 x 400 x 250 mm, power supply is from a 220 VAC 50 
Hz line, power consumption is 20 W, and weight is 10 kg. Figures 2; refer- 
ences 3 (Russian). 

[338-6610] 
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C. Other 





COMPUTER USE IN LINGUISTIC RESEARCH 
Moscow VOPROSY YAZYKOZNANIYA in Russian No 3, 1979 pp 127-131 
[Article by T. A. Yakubaytis] 


[Excerpts] The automation of scientific investigations has become an urgent 
necessity of the present idlay. The possibility of transferring very labori- 
ous and routine tasks to i machine makes possible a considerable reduction 
of the periods required fur the implementation of theoretical and practical 
developments, and this opens up real prospects of the transition of scien- 
tific research to a qualitatively new level. 


It is quite natural that questions connected with different aspects of the 
use of electronic computers in linguistics have become the subject of seri- 
ous and business-like discussion.* In the course of that discussion a large 
class of theoretical and practical tasks in which the use of electronic com- 
puters is advisable and vitally necessary has been outlined. It is impor- 
tant to add that in contrast with other sciences the problem of automation 
of lingwistic research is urgent not only for the science of language it- 
self. ‘Jt is linked with solution of the task of support of man-machine dia- 
log as a whole. 


Some experience in the use of electronic computers has been accumulated in 
many schools of linguistics of our country. Thus, in the Mathematical Lin- 
guistics Laboratory of the Institute of Language and Literature of the Lat- 
vian SSR Academy of Sciences work has done by computer on the statistical 
description of the lexicon, word formation and morphology of the Latvian 
language. As a result, various statistical data have been obtained for the 
Latvian language for the first time. The data are being widely used to 
solve practical linguistic and non-linguistic problems. 


In the course of the work the laboratory used second-generation computers 
(Minsk-23 and Minsk-32) at first, and later was able to change to third- 





*(These questions, for example, were considered in September 1977 at a bureau 
of the Department of Language and Literature, USSR Academy of Sciences.) 
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and fourth-generation computers. The difficuities involved in the use of 
second-generation computers in linguistics are generally known. They are 
explained mainly by the fact that the machines of that class were intended 
more for making calculations than for logical operations. Computers of the 
third and especially of the fourth generation change the possibilities and 
character of the interaction of the investigator and the machine. 


Modern computers differ from preceding ones not only in greater operat ing 
speed and storage capacity but also in the complication of functions and 

in being provided with a large set of packages of standard programs and a 
set of different apparatus and devices. These features of the new computers 
permit eliminating or considerably reducing many difficulties encountered 
by Linguists who seek help from computers. This applies especially to the 
possibility of improving data input-output and correction procedure, the 
monitoring and editing of the results obtained in processing material. A 
very convenient device for such purposes is a terminal unit equipped with 

a display. It permits seeing the introduced information directly on a 
screen, and introducing any changes and corrections, which are automatically 
recorded in the storage of a computer connected to that terminal. 


In the Latvian Academy of Sciences a dialog working regime with a group of 
displays has been realized on the new computers (YeS-1030 and Wang-2200). 
The use of interactive methods considerably increases the effectiveness of 
communication with the machine and at the same time expands the class of 
problems for the solution of which it is advisable to turn to it, since an 
immediate reply to a question can be obtained in print or on the display 
screen. This facilitates all sorts of verification work, the search for 
words or forms in an entire mass or part of it, the obtaining of lists of 
words with a certain characteristic, etc. 


COPYRIGHT: Izdatel'stvo "Nauka," Voprosy yazykoznaniya," 1979 
[389-2174] 


2174 
CSO: 1863 
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V. INFORMATION SCIENCE 


A. Information Services 


BRIEFS 


INSTITUTE OF MATHEMATICS BESM-6--A BESM-6 located at the Academy of Sciences 
Siberian Department's Computer Center is linked via the regular telephone 
lines to the nearby Institute of Mathematics. The Institute uses a Konsul 
printer, a cassette recorder and a Hungarian-made Videotron CRT to communi- 
cate with the computer in a time-sharing mode. [Summary] [Moscow NOVOYE 

V ZHIZNI, NAUKE, TEKHNIKE. SERIYA MATEMATIKA, KIBERNETIKA in Russian No 5, 


1979, p 27) 


cso: 1863-P 
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THE 1979 INFORMATION EQUIPMENT INTERNATIONAL EXPOSITION 


Moscow MEKHANIZATSIYA I AVTOMATIZATSIYA PROIZVODSTVA in Russian No 6, ‘979 
pp 34-35 


[Article] 


[Excerpt] On 15 to 23 February a specialized exhibition was held in "Sokol'- 
niki” Park, one that presented various equipment of 20 countries for the 
gathering, storage and transmission of information. At the present time the 
attention of specialists is turned toward the problem of collaboration in 

the area of scientific and technical information and in connection with that 
to the compatibility of equipment. The exhibition is a fact of very great 
importance, since it indicates how much the use of the presented models of 
machines and equipment increases the effectiveness of scientific-technical 
information, which is of great importance in all spheres of production. 


Interesting information technology was demonstrated at the exhibition by the 
socialist countries. 


Bulgaria. Various apparatus was presented in the Bulgarian exposition by 
the company “Isotimpleks.” It consisted of electronic computers-central 
processors, magnetic disk and tape inemories, disk packages, mini-computers, 
electronic calculators sa technical means and equipment for accounting, 
planning, control and analysis operations. 


The YeS-8501 terminal consists of an YeSTEL [Yedinaya sistema teleobrabotki-- 
unified remote processing system] unit that meets the requirements of the 

YeS Computer system. The system (Figure 1) solves problems connected with 
remote data processing. 


The terminals are connected with computers over communication lines by dial- 
ing a number or over direct channels (without distance limitation). Data 
are transmitted at rates of 50, 100, 200, 300, 600 and 1200 bits per second 
(as desired by the user); it is used to gather information (planning-finan- 
cial, report, etc) .t plants and in organizations, associations and minis- 
tries. 


The ELKA-88 electronic cash register is used at pub.ic catering establishments 
and permits recording the amount and cost of 200 types of commodities. The 
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Figure 1, Structural diagram of the YeS8501 system of deta trans- 
mission by means of terminals (Bulgaria) (EC = YeS) 


Il -- line up to 14 kilometers 7 -- commutated city telephcne 

2 -- computer center lines 

3 -- telephone station 8 -- commutated intercity tele- 

4 -- automatic telephone station phone lines 

> -- telegraph line 9 -- city automatic telephone station 

6 -- uncommutated intercity 10 -- intercity " - ss 
telephone lines ll -- data transmission multiplex 


apperatus has 200 seven-place memory registers for various prices of goods 
and 200 eight-place memory registers to count quantities of goods, With 
the register the turnover of seven brigadsis can be wounted, 


The YeS multipanel system is intended for the input, verification, correction, 
actualization and registration of prepared data on magnetic tape. It is used 
in the initial preparation of data in computer centers, ministries, banks, 

at plants, agricultural enterprises, in transport, etc. 


Different registration of computer data can be mide at working pleces simul- 
taneously and independently of one another. Data input is accomplished with 


a keyboard, 


The system provides for the verification of information r-corded on magnetic 
tape by repeated input of data and indication of errors, the correction of 
data, its transfer from magnetic tape to magnetic tape, exchange of dat~ 
between electronic computers and data input panels, ahd the gathering of 
information about the work of separate panels for monitoring the work of 
operators. The system consists of a central processor, a control unit with 
a chief operator's panel, a magnetic disk mini-accumlator, a magnetic tape 
mini-accumulator, a printer and a wide-format device with serial mozaic 
printing. There are 4 to 16 working places for operators. 
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Widely presented in the Bulgarian exposition were office machinery, ‘or ex- 
ample, a standard registration system that can be used in all sectors of 
the national economy and consists of diagonal] and card registers. Punched 
tapes are made on each machine and the data are filed in storage. lLaree- 
volume documentation is put in special file folders. 


The diagonal arrangement of the storage and also the colored indicators and 
address labels make it possible to separate the documentation by shops, types 
and inventory numbers, thus facilitating access and its use. By means of 

the card register the execution of planned measures on the maintenance of 

the equipmert in working order and its repair is followed. The design of 

the card assures their vertical storage 15 mm apart. 


Hungary. The Hungarian exposition displayed various devices and facilities 
for their storage, stocking and sorting used at plants and in institutions. 


The “Kompress-A" movable lever cabinet for “= «torage {ts used in files, 
warehouses, etc., that is, where the problem .. .oring a large number of 
objects in a small area has to be solved. 


Passages remain between traditional warehouse racks and shelves; therefore 
40 percent of the basic storage area is usually used for movement, and on!y 
60 percent for storage. In the movable lever cabinet of the “Tsippel” sys~ 
tem, however, only one passage for the movement of servicing personnel 
should remain; by displacement of the cabinets the passage is always formed 
where needed to obtain needed material. An additional advantage of those 
cabinets is that they form a closed dustproof systen. 


The basic type of portable lever cabinet consists of one standing, one mov- 
able and one closed cabinet; however, it can be lengthened by increasing the 
number of middle movable cabinets. The saving of space with use of this 


equipment is 80 percent. 


In an electronic automatic machine for the storage of model 870 T/16 cases 
equipped with suspensions of the "Isippel” system, the cases are placed on 
T-shaped racks that can be moved vertically or rotated (the Pater-Noster 
principle). If necessary the cases automatically arrive at the place of 
servicing in 30 seconds, and this is reported by a signal. 


Also exhibited were an automatic letter sorter, magnetic plates and tape 
storage, shelves, hand carts with which computer centers are equipped, etc. 


German Democratic Republic. The “Robotron 415-118" card perforator and 
printer simultaneously with the gathering of information prints the informa- 
tion in ordinary text. 


Especially rational is an installation for such work where the data must be 
monitored visually immediately after they are collected (for example, the 
compilation of program cards for computers, the decentralized monitoring of 
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data), or Were the punched card enters a card file and is used as the car- 
rier of data common to the flow of information, The printing of punched 
data in ordinary text makes it possible for it to be read even by one who 
does not know the punched-card code. The perforator is set in two alterna- 
tives: with and without an ordinary constants device. Used as in ‘nput 
keyboard mainly is the combined variant. in the perforator a punched-card 
marker, a card coun*er and a column indicator are used. The perforator has 
a printing head in its priating unit. The printing is halted by pressing «a 
button, 


The electronic bookkceping machine is used at small and medium-sized enter- 
prises as a desk computer that issues 4 daily report. Data to be processed 
are intre*:cc4 through digital and functional keys. By means of a 1“-place 
parallel printe: the data ere Listed as «e'acted by the user, “sed es the 
itaformation carrier is a mobile carriage 38 cm wide, the motion of which is 
accomplished by a photoelectric controlled drive, 


The “Robotron 1375" marking counter permits making an origin document in 
machine-readable form and -rocess it by machine, The method has the advan- 
tage that the blanks can be read both by machine and visually. The reading 
of markings is extended to where data arise in large volume and are readily 
coded (for example, in planning organizations). The counting of mrkings 
saves considerable time, A variant of the device equipped with control 
blocks and storage (1375-1003) accomplishes the first sorting and decoding, 
and also monitors. 


The “daro 1370" and “daro 1372" collecting devices are used in various sec- 
tors of the national economy, For example, in the warehousing of the central 
production enterprise of the electric industry the “daro 1372" is used. 


During the shipment of containers an alp*anumeric collection is made of the 
paremeters necessary for data processing. with simultaneous autometic com- 
pllation of @ superposed copy for each container, one receipt for the worker 
and also one monitoring copy containing the gathered data. 


COPYRIGHT: Izdatel’stvo "Mashinostroyeniye", 
"Mekhanizatsiya | avtomtizatsiya proizvodstva", 1979 


(373-2174) 
2174 
CSO: 1863 
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Kiev UPRAVLYAYUSFCHIYE SISTEIY I ™MASHINY 
manuscript received 30 May 75 

| 11 X J VLADIMIR&® VASII *YEVIC: . doctor in technical *~ Lenc ¢s . v *R1 *. . nc 
KFALINICHENKO, IRINA MIKHAYLOVNA, engineer, TSIPEK (Central Institute o! 


Skilis Iuproverent), Moscow branch 


‘Abstract] Data processing in automatic systems for organizational manage- 
ment includes transfer «cf data from documents to cards, punching of cards, 
data input and read-in onto magnetic tape, machine calculations according 
to algorithms of the mathematical model, data exchange with magnetic tap’, 

printout or punchout of output data. Here the reliability of this cat 
processing is analyzed, in terms of probability of data distortion, by com 
paring the solution to a control problem at any specific processing, stage 
with the standard solution. Deviations from a standard solution are re- 
corded automatically according to a program which also analyres them so 4 
to indicate and locate errors. This method of reliability analysts is ap 
plicable to each processing stage, data preparation having beer analrzed 
most thoroughly so far. All stages of data processing sould be checked fo 
reliability in the case of technoloeical cycles or economic problems where 
the frequency of operations with each symbol varies throug) a few orders of 
magnitude. In some cases, however, it suffices to check the reiiability of 
data input and output only. Figures 2; tables 2; references * (Russian). 
[396-2415] 


USSR mmc 681.3.06.62 


“ORE EFFICIENT MELHODS OF DATA PROTECTION AND RESTORATION IN AUTOMATIC MAN- 
\GEMENT SYSTEMS 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 1, Jan/Feb 79 pp 6- 
ll manuscript received 14 Jun 78, after completion 4 Oct 72 


SAPOZHNIKOV, ALEKSANDR SEMENOVICH, caadidate in technical sciences, Insti- 
tute of Automation, Kiev 


[Abstract] Inverse correction of data files is shown which results in sore 
etticient data protection and restoration. It is based on the best use of 
redundancies and on optimization of the structure. After distortions or 
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errors have been located and cleared, restoration procesds in two stages: 
first correction of the data file in the reverse chronological order until 
a rellable duplicate copy is chtained, then repetition of the file process- 
ing in the chronological order from that copy to the place where an error 
was detected. An evaluation of seven possible strategies with respect to 





the amount of restoration effort, i.e., the number of sequential repetitions 


and the delays in error detection indicates that such a procedure reduces 
the maximum restorat‘on effort and narrows the choice of structures. Its 
efficiency increases vith higher values of the delay function parameter. 
Independent use of this procedure is worthwhile in the case of rigid con- 
straints on system resources. Figures 2; references 3: 2 Russian, 1 West- 
ern. 
[395-2415] 


USSR UDC 621.398 
AN INTERFACE FOR USE BETWE=N THE "KASKAD-2" SYSTEM AND ASVT-M COMPUTERS 


Kiev MEKHANIZATSIYA I AVTOMATIZATSIYA UPRAVLENIYA ir. Russian No 2, Apr/Jun 
79 pp 56-59 manuscript received 20 Jul 78 


BRETL', V. I., KOSLOV, V. P. and LITVIN, L. A., engineers 


[Abstract] The Severodonetsk branch of the Experimental Design Office for 
Automation (OKBA) has developed an interface for operation between the 
"Kaskad-2" system, used in the construction of automated information net- 
works, and computers of the ASVT-M series. The interface contains a buf- 
fer memory with a capacity of 10 K bytes, allowing independent operation 
of the “Kaskad-2" system, computer and interface. Information exchange is 
initiated by the computer, and is performed by files through the interface 
under computer software control. As it uses the device, the computer must 
output a control word indicating the type of operation (information input 
or output), the address of the file and a 5-digit position code indicating 
which bytes of the words in the file will be input or output by the compu- 
ter. The interface device has been put on stream at 4 number of chemical 
enterprises using the "“Kaskad-2" system, and has operated successfully. 
Figures 3; references 2 (Russian). 

| 374-6508 ] 


210 

















USSR UDC 681.3:621.391.23 


A DLALOG SYSTEM FOR DESICNING THE STRUCTURE OF NETWORKS OF MULTIACC®sSS 
COMPUTER CEXTERS 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 3, May/Jun 7° pp 
5-10 manuscript received 13 Jun 78 


ZAYCHENKO, YURI’! PETROVICH, candidate in technical sciences, PECHURIN, 
NIKOLAY KAPITONOVICH, candidate in technical sciences and KONDRATOVA, 
LYUDMILA PAVLOVNA, engineer, Kiev Polytechnic Institute 


|Abstract} A system for designing the structures of centraiized remote data 
processing networks is described which uses an interaction language and 
graphic display. The input data include geographical layout, subscriber 
distribution and message distribution, information volume and intensity o! 
message fluxes, message processing time and its dispersion, rates for data 
transmission, and layout of auxiliary equipment. The software includes 
program optimization and data correction. A typical design procedure for 
a network under various differer.. constraints is shown, illustrating the 
feasibility of arriving at more economic solutions by dialog operation and 
multilevel simulation. Figures 3; references 5 (Russian). 

|421-2415] 





USSR upc 65.015.11(62-52:65.015.13) 


PROBLEMS IN OPTIMIZING THE STRUCTURE OF DATA TRANSMISSION SUBNETWORKS IN 
COMPLEX AUTOMATED MANAGEMENT SYSTEMS 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 3, Ma/Jun 79 pp 15- 
19 manuscript received 3 Feb 78, after completion 10 Jul 78 


KORNEV, MIKHAIL VLADIMIROVICH, engineer, Planning Department (P0) of “Belo- 
ruskaliy,” Soligorsk 


[Abstract] Coupling large computers operating in real time with communica- 
tion channels and diverse terminals through an input-output interface con- 
trolled by a central computer which simultaneously processes all raw data 
poses the danger that, in the case of failure somewhere, production will 

be shut down and changeover to manual control will become necessary until 
the fault has been cleared. One possible and effective solution to this 
problem is decentralization into a multimachine system with general-purpose 
macro-, mini-, and microcomputers anc programmed for solving respective 
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classes of problems. Here optimizing the structure of such a complex auto- 
mated management system (ASU) is considered, particularly of the data trans- 
mission subnetworks. These should be treated as local multiaccess computer 
centers. With the functional-algorithmic structure the determining factor, 
optimization should be based on minimum processing time for a given data 
volume. This minimum will be reached through increasing the channel capaci- 
ty to the maximum level appropriate in terms of the economic crite:‘ion. 

The mathematical method of topographically optimizing the structure is il- 
lustrated on intercomputer ties for a 4-level hierarchical structure of a 
complex automated management system. References 12: 10 Russian, 2 Western. 
[421-2415] 


USSR UDC 681.3.06./14 


COMPOSITE CLASSIFICATION OF COMPUTER SYSTEMS ON THE BASIS OF INDICATORS OF 
PARALLELISM WITH RESPECT TO DATA PROCESSING 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 3, May/Jun 79 pp 
19-28 manuscript received 31 Jan 78, after completion 16 Jan 79 


GOLOVKIN, BORiS ARKAD'YEVICH, doctor in technical sciences, Moscow 


[Abstract] The extensive use and development of many different computer 
systems for parallel data processing on the basis of various operating prin- 
ciples makes it necessary to classify such systems for the purpose of their 
proper application. Here the various known methods of classification are 
systematically reviewed, all falling into four categories: on the basis of 
system-functional and control characteristics, on the basis of computer and 
processor layout topology and interconnections, on the basis of structural- 
functional characteristics of the level and the kind of data processing para- 
llelism, or on the basis of data processing techniques proper. With the 
most complete and rational classifications serving as a guide, four primary 
parallelism indicators are selected characterizing respectively the command 
flux from control modules to processor modules, the data flux from processor 
modules to memory module, the word flux in processor modules, and the bit 
flux in processor modules. These are supplemented by three other indica- 
tors: the degree of connectedness, the degree of homogeneity, and the kind 
of internal connections. Arranged in an 8-level hierarchical chart, these 
seven indicators yield 16 classes of structures on the fifth level. Figures 
2; references 73: 29 Russian, 44 Western. 

[421-2415] 
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USSR UDC 62-50 


"INES" ECONOMIC INFORMATION SYSTEM 





Moscow AVTOMATIKA I TELEMEKHANIKA in Russian No 6, Jun 79 pp 109-12] manu- 
script received 25 Dec 78 


ARLAZAROV, V. L., YEMEL'YANOV, N. YE., DYUKALOV, A. N. [deceased], IVANOV, 
YU. N., KOCHIN, YU. YA., TOKAREV, V. V. and FARADZHEV, I. A., Moscow 


[Abstract] Progress in improving the performance of automated management 
systems (ASU) depends largely on a more effective control] of the data base. 
The authors’ INES software system is aimed in this direction, including not 
only programs for a universal data-base control but also particularly a 
complex of programs for solving economic management problems. The solution 
of three kinds of problems has been algorithmized here: forecasting or eco- 
nomic statistics and straight planning, optimal accounting between industri- 
al sectors, and optimal complex production planning for individual industrial 
sectors. INES programs operate with one third-generation computer of the 
Unified System (YeS-1022, 1030, 1033, 1040, 1050, etc) or of the Modular 
System (M-4030). Here the INES software architecture is described, most in- 
teresting being the evolution of data-base control systems to a universal 
rather than specific and thus diversifiable one. Data base systems avail- 
able in the USSR include OKA and SINBAD with a hierarchical representation 
of data or NABOB and BANK with a grid representation of data, in addition 

to a few other still experimental ones. Development of data-base control 
systems continues, closely tied to improvement of automated management sys- 
tems, automated design systems, and research on the artificial brain. INES 
is now already in operation of several enterprises. Figures 2; references 
26: 17 Russian, 9 Western. 

[408-2415] 
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VI. THEORETICAL FOUNDATIONS 


A. General Problems 


USSR UDC 528.711.7:621.396.965 
STRUCTURE OF A SYSTEM FOR CONTROLLING A LASER-MIRROR SCANISTOR BY A COMPUTER 


Leningrad IZVESTIYA VUZ: PRIBOROSTROYENIYE in Russian No 2, Feb 79 pp 77-81 
manuscript received 25 Sep 78 


VYSKUB, V. G., MAMAYEV, V. L., ROZOV, B. S. and SAVEL'YEV, V. I. 


[Abstract] Efficient control of a laser-mirror scanistor in heavy data pro- 
cessing systems requires the aid of a computer, in order to ensure a 107° 
-10-* percent accuracy of control and the maximum possible speed in such ap- 
plications as nuclear physics or automatic design. Interference probes mea- 
suring angular displacement with an accuracy of the same order are coupled 

to an incremental minicomputer input through shift registers acting as buf- 
fers and effecting the necessary preliminary data compression. Here such a 
structure is analyzed as a closed-loop feedback system and its transient 
characteristics are calculated from the transfer function of a simplified 
equivalent system, assuming no time delay in the computer and a negligible 
effect of level quantization. The calculations indicate that nonlinear logic 
control is optimal for a mirror stability within 0.2-0.3" over the +5° range. 
Composite control from a computer which evaluates the command signal as well 
as its derivatives is optimal for constant mirror speed. Minimum transient 
time and maximum positioning accuracy are achieved by "“acceleration-decelera- 
tion” control with subsequent independent stabilization. An algorithm of 
automatic control selection for a given scanning mode should also be avzil- 
able. The paper was recommended by the Department (Kafedra) of Automatics 
and Telemechanics, Moscow Engineering and Physics Institute. Figures 5; 
references 5 (Russian). 

[391-2415] 
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B. Automatic Control and Control Systems 


USSR UDC 62-501.72:62-506 
IDENTIFICATLON OF CONTROL OBJECTS (SURVEY) 


Moscow AVTOMATIKA I TELEMEKHANIKA in Russian No 6, Jun 79 pp 80-93 manuscript 
received 24 Jun 78 


RAYBMAN, N. S., Moscow 


[Abstract] A survey is presented of plant identification methods which have 
been developed at the Institute of Control Problems. Identification is formu- 
lated as the optimum (in some given sense) estimation of the plant operator 
from input-output data obtained under plant operating conditions, assuming 
the existence of a plant operator which establishes a relation between ob- 
servable random input and output functions. The identification problem was 
first treated separately from the control problem, later on-line identifica- 
tion in real time with the use of recurrence relations became possible, and 
since the late nineteen sixties an identifier in the very control system is 
used. This last approach has also been taken at the Institute of Control 
Problems in development of a class of adaptive systems with an identifier. 
Here the processes of identification and control are combined and synchro- 
nized. Such a system operates in two modes, with the identification algo- 
rithm being realized in the adaptation mode and identification continuing 
during control in the control mode. The identification process consists of 

a first strategic searching stage followed by a second current operative 
Stage. Each of these two stages requires different algorithms, the operative 
identifier generally using recurrence relations for estimating the plant op- 
erator on each step. Identification of dynamic plants describable by differ- 
ential equations is effected with the aid of sensitivity models, by itera- 
tive determination of the weighting function, or by other method. Methods 
and algorithms have also been constructed for identific&tion ef multidimen- 
sional nonlinear plants with an unknown “input-output” form, for prediction 
of the plant response ard optimization of technological processes, for com- 
puter-aided identification and for various special purposes. Figures 1; 
references 155: 145 Russian, 1 Polish, 3 Czechoslovak, 2 Fast Germai. 
[408-2415] 
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C. Game Theory and Operations Research 


USSR UDC 621.391 
ESTIMATING THE PRODUCTLVITY OF A PROCESSOR DURING INFORMATION EXCHANGE 


Kiev MEKHANIZATSIYA I AVTOMATIZATSIYA UPRAVLENIYA in Russian No 2, Apr/Jun 79 
pp 24-28 manuscript received 18 Oct 78 


SCONCHAROV, V. A., candidate in technical sciences 


[Abstract] A study is made of a queueing system with waiting and priority 
servicing of requests. Three characteristic situations of sequence of arri- 
val of requests requiring the use of peripheral storage are analyzed. An 
equation is derived which allows the waiting time of the computer peripheral 
unit to be estimated during servicing of the requests of selector and multi- 
plex channels. Figures 2; references 3 (Russian). 

[374-6508 } 
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PLANT MANAGERS COMPETE FOR COMPUTER SKILLS IN UL*YANOVSK 
Moscow SOVETSKAYA ROSSIYA in Russian 28 July 79 p 2 
[Article, Ul‘yanovsk: "The Computer--Assistant and Arbiter™] 


[Text] The effectiveness of production management by computer depends 
greatly on the skill of those who operate the machines. The participants 
in an unusual contest organized for the managers of leading machine build- 
ing enterprises of Ul'yanovskaya Oblast learned this. 


According to TASS correspondent VY. Zlobin, the directors competed for abili- 
ty to operate computers. According to the conditions of the business game, 
the production commanders were supposed to take a general problem and use 
the machine to find ways to carry out an urgent order. They had to redis- 
tribute the load on capacities on the spot so that the production program 
would not be set back. 


Most of the competitors took just 30 minutes to accomplish this. Without 
the computer a group of experienced workers wwld need at least a week to 
solve such a problem. 


This unique test of directors was part of the program for technical progress 
days. These days are held quarterly at the initiative of the oblast party 
committee. On this occasion they summarized experience with introduction 

of automated management sys.ems (ASU) at enterprises in the oblast. The 
machine room of the Ul'yanovs*« Planning Design Bureau of Automated Manage- 
ment Systems was the site of the business game. 


The techn’cal progress days help enterprise managers master progressive 
methods ~“f production management. The results of the computer game showed 
that clvarly. 

{379-11,176] 


111176 
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Vil. GENERAL INFORMATION 


A. Conferences 


*"SOLARTRON’ EXHIBIT OF ELECTRONIC MEASURING EQUIPMENT DESCRIBED 


Kiev MEKHANIZATSIYA I AVTOMATIZATSIYA UPRAVLENIYA in Russian No 2, 1979 
p 60 


[Article by engineer V. Ye. Sotnikov: "“Radioelectronic Measuring Equipment 
and Its Use") 


[Text] From 27 February through 2 March 1979 at the UkrNIINTI [Ukrainian 
Scientific Research Institute of Scientific and Technical Information and 
Technical Economic Research], Gosplan [State Planning Commission] of the 
Ukrainian SSR a symposium was held on "Radioelectronic Measuring Equipment 
and Its Use" with the participation of the "Solartron™ company (Great Bri- 
tain). 


Representatives of "Solartron" presented a number of reports concerning the 
firm's history in developing integrated circuits according to the design of 
the customer, their product line and individual problems and methods for 
the production of electronic equipment and its components. During the sym- 
posium the company displayed models of its products. 


The “Solartron" company specializes in the production of measurement elec- 
tronics: portable multimeters, digital voltmeters, equipment for data col- 
lection, programmable systems for frequency measuring equipment for investi- 
gating wells, frequency analyzers, etc. 


At the present time, the majority of DIS [large-scale integrated circuits] 
which are produced by the company is destined for specialized equipment hav- 
ing unique electro-mechanical derivation. 


During the presentations at the symposium the following questions were ex- 
amined: 

the conformity of BIS produced according to the specifications of the 
customer with the principle characteristics of the instruments; 

utilization of methods for spectral analysis of signal frequency and 
determination of accuracy which allows for the capability of transforming 
the signals into digital form in the application to a detailed specifica- 
tion for a digital spectrum analyzer of the type 1510 which is intended 
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for real time operations and analysis of analog signals in 256 spectral 
and 10 frequency bands; 

construction o* a system for design and production of printing plates 
for the “Redak" company which includes the DES equipment and the means tor 
programming “Redak" and permits a three-fold increased in efficiency in 
the couposition of printing assembly layout when compared to manual methods; 

the creation of programmable digital voltmeters -- for application in 
various systems -- through the use of analog-digital transformation by 
measuring the magnitude of tne analog signal; 

utilization of a precision digital voltmeter of the “Solartron-7065" 
type which is monitored by a microprocessor for the execution of arith- 
metic of logic operations according to commands stored within its perma- 
ment memory; and 

application of a miniature data recording device of the 3430 type ~ith 
4 microprocessor and intended for measuring voltage and temperature. The 
device receives and processes signals from various sensors which have out- 
put voltages varying between several microvolts and several volts. 


⸗ 


Participants in the symposium became acquainted with methods for checking 
the reliability of the equipment through the operation of the general- 
purpose, fully programmable “satisfactory-not satisfactory" test system 
of the MV 2410 type, with various stages of programming, timing and elec- 
tronic layout, as well as with the equipment and operating principle of 
the diagnostic modeling system of the MV 2420 type and the MV 2460 test 
system for automatic error isnlation in digital circuits. 


COPYRIGHT: UkrNIINTI, 1979 


| 375-9082) 
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INTERNATIONAL DATA PROCESSING EXHIBIT HELD IN MOSCOW 


Kiev MEKHANIZATSIYA I AVTOMATIZATSIYA UPRAVLENIYA in Russian No 2, 1979 
pp 60-61 


[Article by engineer L. I. Zorina: “Informtekhnika-79"] 


[Text] In Moscow from 14 through 23 February 1979, the International 
Special-Purpose Exhibition, “Equipment and Automated Systems for Collec- 
tion, Processing, Storage and Output of Scientific and Technical Informa- 
tion” (“Informtekhnika-79") was held. At the exhibition, more than 200 
companies from 19 foreign countries participated. Presenting exhibits 

from amongst the socialist nations were NRB [People's Republic of Bulgaria], 
VNR [Hungarian People's Republic] and GDR [German Democratic Republic]. 


From amongst the exhibits of the socialist countries greatest interest 
was shown in the YeSTEL and 9003 (NRB) computer systems, the "Floppimat-D" 
data storage unit (VNR) and the 1711 and 1720 automatic invoicing systems 
for processing accounts on magnetic cards (GDR). 


The most numerous exhibits were presented by companies from the United 
States, FRG and Japan. 


IBM (United States) demonstrated the “Series/1" EVM [electronic computer) 
which has a large computational capacity and represents a family of diver- 
sified computation equipment. Included in the “Series/1I" there are two 
compatible types of processors which are used to expand the system without 
any kind of change. 


“Data General's” “Eclipse” $/330 EVM which was demonstrated was used in 
either a mode of group or multi-terminal processing and data transmission 
and incorporates a compact micro-programming architecture and includes a 
comprehensive selection of commands, the operation of a flow of equipment 
instrumentation and an expansion of the mathematicci processor -- all of 
which facilitate the achievement of maximum productivity in the processing 
of data. 
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Representing a numerous group were video compressors (Models 260 5 and 

262 A), a video convertor for transforming television signals into digital 
data (270 A), a video expander (275 A-8) and a series of video analyzers 
(31, 321, 340 and 350), all from the “Colorado Video, Inc.” company. 


Firms from the FRC presented systems and instruments for the transmission 
of data via telephone cominications channels, the storage of data, com- 
putational systems, as well as a comprehensive contro: system for an in- 
dustrial processor. 


A concern for the production and marketing of office equipment and EVM, 
“Triumph Adler", demonstrated EVM intended for the assembly of data and 
individual office computations, for application in small VTs [computer 
centers] and in terminal systems for the input and output of data. 


A numerous group at the exhibit was comprised of drafting accessories, 
office supplies, stamping devices, machines for the destruction of docu- 
ments, franking machines, machines for opening letters, addressing and 
seaming machines, various equipment for the work place, etc., as well as 
a series of machines of the “Jafotek" type by the "Kalle Khorst” firm 
for copy work on normal pape’ at a rate of 10 to 28 copies per minute in 
various formats and a varie<y of dictaphone equipment. 


The Japanese firms, "Mit4", “Canon” and others demonstrated a series of 
pocket anc desk-top electronic calculators, copying machines with varied 
productivity (900D, S(OD, MC-20, 251R, 24636 and 280) for black and white 
and color imaging, cvpying, microfiche on normal paper, as well as an auto- 
matic system for the storage and search of microfiche, the Model 2D-58AE. 


The most numerous group of modems for operation in both synchronous and 
asynchronous modes were presented by a French company. 


Finnish ftirms demonstrated both portable and stationary multi-sectional 
racks and cabinets for magnetic tapes, microfilm, paper for EVM forms, 
tabular calculations and a number of displays and mini-EVM. 


COPYRIGHT: UkrNIINTI, 1979 
(375-9082) 
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SYSTEMS ANALYSIS CONFERENCE HELD IN YEREVAN 
Yereva KOMMUNIST in Russian 1 Jun 79 p 2 
[Article entitled: "On Notice--Problems in Systems Analysis”) 


[Text] Presently, when as a result of the scientific technical revolution, 
management systems are becoming increasingly complex, the necessity for a 
systems approach for the solution of a variety of social-economic tasks has 
been cut out. An All-Union Seminar-Conference which took place in Yerevan 
was dedicated to improving the coordination of activities along these lines 
by scientists from various oblasts and major scientific research establish- 
ments in the country. 





It was arranged by the Committee for Systems Analysis under the Presidium 
of the USSR Academy of Sciences, the Council for the Comprehensive Problen 
of “Cybernetics” under the Presidium of the USSR Academy of Sciences, the 
Committee on Cybernetics for RSNTO [expansion unknown) of the Armenian SSR, 
the All-Union Scientific-Research Institute for Systems Research, Gosplan 
[State Plannii.g Commission] of the Armenian SSR and the Computer Center of 
the Armenian °: 2 Academy of Sciences. 


“Leading Soviet scientists representing numerous scientific disciplines 
participated in the Yerevan gathering where significant problems in systems 
analysis were resolved,” stated the deputy chairman of the Armenian SSR 
Gosplan, Yu. Khodzhamiryan, in a discussion with our correspondent. “Among 
them were academicians of the USSR Academy of Sciences Dzh. Gvishiani and 

A. Voronov, corresponding members of the USSR Academy of Sciences S. Y mel'- 
yanov, G. Posnelov and others. Four plenary meetings were held during which 
the participants in the seminar-conference became familiar with 15 reports 
which were dedicated to various questions of systems analysis. 


It should be noted that the problems examined have very great significance 
to our republic and represent a complex social-economic whole. The appli- 
cation and future improvement of systems analysis, which permit modeling 
and forecasting of a variety of processes, facilitate the successful solv- 
tion of a variety of social and economic problems. 
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varticipating in the work of the seminar-conference were Deputy airman of 
the Armenian SSR Council of Ministers, R. Swetlowa and Director of the i- 
ence Section and Educational Institutions for the Armenian Central Committe. 
ot the Communist Party, Ya. Khachikvan. 

(274-9082) 














B. Publications 


DIGITAL ANALOG SYSTEMS DESCRIBED IN NEW BOOK 


Kiev MEKHANIZATSIYA I AVTOMATIZATSIYA UPRAVLENIYA in Russian No 2, 1979 
p 61 


{Review of the book “Tsifroanalogovyye Sistemy Avtomaticheskogo Upravieniya™ 
[Digital Analog Systems for Automated Control] by V. M. Trokhin, V. M. 
Perel'muter, V. I. Entina and others, Kiev “Tekhnika,” 1979, 160 pages with 
illustrations, Table of Contents pp 155-157 (44 designations), 4500 copies, 
45 xopecks] 





[Text] Actual questions concerning the construction, analysis and technical 
realization of digital analog systems for automsted control (SAU) are pre- 
sented in the book. 


The book consists of five chap‘ers in which structural and functional cir- 
cuits and assemblies of digital analog SAU and their dynamic characteristics 
are examined and examples for the sizing for these systems are presented. 


The value of the book lies in the fact that within it digital analog SAU 
are sufficiently well covered with a frequency presentation of the informa- 
tion which until now has been enlightened by only individual articles and 
sections of books. 


The broad application of these systems is the result of the simplicity of 
their technical realization, their Sigh noise stability, and their capa- 
bility for creating precision and reliable instruments for the measurement 
of many physical vaives. It seems that the SAU being examined have appli- 
cation in ASU TP [automated management system for technical processes] in 
the control of slowly elapsing processes. The elementary basis of digital 
analog SAU is based on the application of linear impulsive and logic inte- 
grated micro-circuits of small and mcdium stage integration. 


Considerable attention is paid to numerous examples in the realization and 
calculation of digit analog SAU which is a positive factor, since similar 
questions are very seldom met in publications. 


Evaluating this work positively as being valuable for both theory and prac- 
tice, one should note the deficiencies and omissions. 
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The authors de not make mention of the economic eltictency through the ap- 
plication of digital analog SAU which is extremely important for planacrs. 
In connection with this, digital analog SAU are recommended for utilization 
in ASUTP, it would have been advantageous to examine their joining with conm- 
puter control systems which are being utilized in management systems for 
technical processes. 


Notwithstanding these individual omissions, the book is a useful aid for 
readers interested in this subject and especially for technical engineer ing 
workers occupied with the operation and design of digital analog systems 
for automated management. 


COPYRICHT: UkrNIINTI, 1979 
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BOOK ON COSBANK COMPUTER PROCESSING REVIEWED 
Moscow DEN'GI I KREDIT in Russian No 5, 1979 p 76 


[Review by 0. V. Mozhayskov, candidate in economic sciences of the book 
"Mashinnaya obrabotka ekonomicheskoy informatsii v Gosbanke" by V. S. 
Rozhnov, B. I. Briskin, V. I. Kovalev and A. F. Litvinenko, Izdatel'stvo 
Finansy, Moscow, 1978, 238 pages] 


[Excerpt] The second edition of the textbook "Mashinnaya obrabotka ekonomi- 
cheskoy informatsii v Gosbanke," published in 1978, differs widely from its 
predecessor. It is supplemented with new materials that take into account 
changes in the curriculum for students in institutions of higher learning 
studying under the specialties “Bookkeeping” and "Finances and Credit." 


When compared with the first edition, the new textbook reveals changes in 
structure and content. The book gives the history of computers and the 
stages in bringing computers into the State Bank system. Much of the book 
is about the characteristics of organizational forms of mechanizing comput- 
ing operations; the esseentials of organizing the Gosbank automated manage- 
ment system (ASU) are examined for the first time; a chapter is given over 
to the information and computation stations of Gosbank offices; clarifica- 
tion is given to problems of operating the main kinds of computers; the 
Gosba:k computer system is analyzed from the standpoint of applying mathe- 
matical economic methods; discussed is the technology of processing banking 
information using keyboard, punched card or tape and electronic computers. 
And particular attention is given to the growing significance of computers 
in handling planning and economic tasks, ensuring the possibility of setting 
up integrated Gosbank information processing systems. Deserving of approval 
is the authors’ approach to computer processing of diverse banking informa- 
tion under which not only do the features of problem-solving procedures 
come to light, but an examination is made of the entire complex of software 
for processing systems, involving problems of the methodology of conducting 
bookkeeping, statistical and operational recordkeeping and credit and plan- 
ning tasks in situations where use is made of keyboard, punched card or tape 
and electronic computers and problems of organizing the corresponding docu- 
ment flow. 


COPYRIGHT: "Den'gi i kredit,” 1979 
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HANDLING INFORMATION IN THE ASUP 
Moscow Vestnik STATISTIKA in Russian No 6, 1979 pp 57-58 


[Book review by V. Rumyantsev, doctor in economic sciences, Profcssor, Moscow, 
of the book “Informatsiya v ASUP" by V. B. Liberman, Izdatel'stvo Statistika, 
Moscow, 1978, 205 pages] 


[Text] The task of planning and organizing the information support of an 
automated enterprise management system (ASUP) is multifaceted and multi- 
leveled. The author of the reviewed book has examined some questions about 
the handling of information in the ASUP that are of both theoretical and 
practical interest. The book consists of four chapters: 1--the information 
system of an industrial enterprise; 2--the organization and correction of 
information files; 3--the planning of a unified scheme of an integrated data 
processing system; 4--an information model of industrial enterprise manage- 
ment. 


In chapter 1 the main attention was given to the value and precision of in- 
formation, since it is precisely on those characteristics of the information 
aggregates that the success of data processing and the possibility of its 
very effective use on various levels of production management depend. 


It should be emphasized that the author correctly defines an information sys- 
tem from the position of the systems engineering approach and also examines 
the requirements for rational organization of such systems into an ASUP, de- 
termining their functions, procedures and main indicators. Much attention 

is given in the same chapter to the classification of information systems, 
with a substantiation of the basic principles of classification groupings. 


Examining the principles of the construction and functioning of information 
svetcas, the author distinguishes four main subsystems, starting from the 
procedures for the formation of original, derivative and controlling in- 
formation. It is correctly noted that each subsystem has its own informa- 
tion carriers and methods of registering information, and a table containing 
the most promising information carriers by subsystems is presented. The au- 
thor has analyzed the most important procedures for information conversion 
with an indication of its structure at the input and output of the informa- 
tion system, and also presented a scheme for information conversion in the 
subsystems. 
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Also examined in chapter 1 are the indicators of economic effectiveness of 
information systems. It is known that on problems connected with estimating 
the economic effectiveness of information systems there are different points 
of view, many of which are examined in fairly great detail in the book being 
reviewed. We agree with the author that on the whole the effectiveness of 
information activity can be determined with sufficient completeness by the 
level of productivity of social labor, the dimensions of the economic 
effect achieved as a result of the information activity, the expenditures 
on information activity, the coefficient of effectiveness of information 
activity and the time characteristics of the information and information 
activity (the length of the information cycle, the aging of information, the 
periods required for the preparation of information materials, etc). 


In chapter 2 information flows are analyzed and questions of the identifica- 
tion and retrieval of data in information files are examined, and also the 
correction of information files. Analysis of the flows and volumes of in- 
formation is a prerequisite for the creation of computing and data process- 
ing systems, and for that reason the author gives much attention to this 
question. All the main aspects of the documentation of information and of 
its flow and volume are analyzed in detail and on that basis a very rational 
scheme was constructed for the formation of the starting data needed for 
subsequent machine processing. The author distinguishes the main stages of 
analysis of information aggregates and recommends a definite sequence in 
studying flows of information on actual objects. In the same chapter various 
methods of analyzing the flows and volumes of information are enumerated, 
their advantages and disadvantages are shown and one of them is examined in 
detail, one which, in the opinion of V. Liberman, best meets the presented 
requirements, The method is based on examination of the flows of systema- 
tized and unsystematized information for all the functional and productive 
subdivisions of the enterprise. In our opinion it is rather laborious to 
use the method proposed by the author, but at the same time it gives a very 
complete and precise picture of the true situation in that area, 


Of great importance in the organization of the information support of the 
ASUP are the identification and retrieval of data in the information files. 
A special section of chapter 2 is devoted to this question, which the author 
examines on a specific example--the report of an industrial enterprise on 
the fulfilment of the plan for the output of product. Distinctive features 
of the system, structural and procedural identification are thoroughly ana- 
lyzed one after the other, the most rational spheres of their application 
are determined, and an example is also presented of information retrieval 
from files. The author suggests a graphic method of interconnecting the 
requisites in order to determine the volume of alphanumeric information by 
type and for the whole, Of great importance in the organization of infor- 
mation files is their timely correction, as it is precisely on tt that. the 
reliability of the summary indicators obtained as a result of machine pro- 
cessing depends, Methods of correcting the information are examined in the 
monograph and the advantages and disadvantages of each and distinctive fea- 
tures of their application in specific production conditions are determined. 
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The principal directions and existing methods of planning are analyzed in 
chapter 3, and suggestions are also made to improve the processes of plan- 
ning an integrated data processing system, the basic principles of such 
systems and distinctive features of their planning are presented, the posi- 
tive and negative aspects of methods of planning a unified scheme of inte- 
grated data processing systems now used in industrial enterprises are 
examined, and a new method is proposed which in our opinion corresponds 
most completely to the essence of integration. 





Examined in chapter 4 are methods of creating and the structure of infor- 
mation models, modelling the derivation of summary and control informition 
and systems for programming the formation and processing of data on the 
basis of information models. Also presented there are the economic organi- 
zational and mathematical aspects of a complete information model. Special 
attention is given to the structure and content of the basic uiits of in- 
formation files, their structure and their interconnection, 


Presented in the same chapter are detailed tables of basic works on the 
organization of subsystems for data processing and the formerion of control 
information. The available types of interpreting systems were reviewed, as 
well as the possibilities of their use for processing large masses of eco- 
nomic information. Analysis of this question permitted the author to cor- 
rectly conclude that the main direction of the most promising approach to 
the development of a mathematical support subsystem and the automation of 
programming is the organization and use of problem-orlented programming 
based on modular principles and the generation of reports, 


Tinally presented are the basic conclusions on the organization and use of 
systems for programming the processes of formation and processing of data on 
the basis of information models. 


Thus the min problems connected with handling information in the ASUP are 
examined rather fully and systematically in the monograph. This does not 
mean, of course, that all the questions were examined exhaustively and on 
the same quality level. Thus, in our opinion, the sec! ion dealing with the 
correction of information files was weakly presented. The author did not 
consider the most modern methods of correcting under conditions of electronic 
data processing. The material devoted to metheds of creation and the struc- 
ture of information models has a somewhat descriptive character. In the 
discussion of systems for the automation of programming the author completely 
overlooked the question of using algorithmic languages, the importance of 
which in machine data processing systems it is difficult to overestimte, 
etc. However, in the monograph on the whole a large amount of bibliographic 
and factual material was systematized and thoroughly analyzed, and the 
advanced experience of the leading industrial enterprises in that area were 
maximally generalized. A number of urgent questions of great theoretical 
and practical importance were posed and solved in a new way. The work is 
equipped with necessary tables and graphs. The reviewed monograph, in our 
opinion, presents interest to a broad circle of specialists working on prob- 
lems in the informational servicing of the ASUP,. 


COPYRIGHT: Izdatel'stvo “Statistika”, 1979 
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UDC 049.3.002.5:65.011.56 


NEW BOOK ON AUTOMATION OF ACCOUNTING DATA PROCESSING AT INDUSTRIAL ENTER- 
PRISES 


Moscow MEKHANIZATSIYA I AVTOMATIZATSIYA PROIZVODSTVA in Russian No 6, 1979 
pp 43-44 


[Review by Professor V. B. Liberman, doctor in economic sciences, of the 
book “Avtomatizatsiya obrabotki uchetnoy informatsii na promyshlennykh 
predpriyatiyakh" by V. I. Podol'skiy, Izdatel'stvo Statistika, 1978] 


[Text] The book is devoted to one of the most important and complex func- 
tional subsystems of an automated enterprise management system (ASUP)--the 
bookkeeping subsystem, to which especially great attention is being given 
at the present time. 


The book contains four chapters: the first is devoted to the organization 
of accounting at an enterprise and the prerequisites for its automation. 
Discussed in it are such questions as bookkeeping--a functional subsystem 

of an automated enterprise management system and the principles of construc- 
tion of the form of bookkeeping during its automation. 


Examining the place and importance of the bookkeeping subsystem, the author 
correctly distinguishes its social and specific features. Included in the 
former are the introduction of new tasks, the systems approach to planning, 
the principle of the first manager, standardization of planning solutions, 
continuous development of the subsystem, automation of form flow, the unity 
of the information base, and the principle of coordination of the throughput 
capacities of separate parts of a system. 


Analyzing specific features of this subsystem, the author gives special at- 
tention to such characteristics features of it as automation of accounting 
data processing, centralization of accounting, the interconnection of the 
bookkeeping subsystem with other subsystems and the presence of interna: 
dependences, the execution of feedback functions, the presence of problems 
in the subsystem and their classification, the integration of data process- 
ing for all divisions and bookkeeping accounts, the use of new forms of 
accounting under ihe conditions of application of modern computers and peri- 
pherals and the improvement of bookkeeping methods. 


One should emphasize the correct position of the author on the question of 
use of the principle of integration in accounting. In the book it is shown 
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convincingly that its realization does not mean integration of various types 
of accounting (operational, bookkeeping and statistical), since each of them 
has its own goals, subject and method, tasks and methodology, etc. The au- 
thor substantiates rather convincingly the need to understand and use the 
principles of integration from the point of view of integration of account- 
ing data processing. 


Of undoubted interest are the basic principles of the automated-table form 
of accounting that are examined in the book. When it is used, the author 
correctly points out, the possibility is created of computer normative, 
planning and accounting calculations based on the application of masses o! 
constant and occasional information, which in turn permits introducing one 
of the most rational and progressive methods of keeping records of produc- 
tion--the normative. 


Examined in the second chapter are very urgent problems in the organization 
of data in an ASU (automated management system) and the technology of data 
processing; discussed are questions in the construction of the data hank of 
an automated enterprise management system, the formation of reference in- 
formation on standards, the creation of the data base of a bookkeeping sub- 
system and construction of the technological process of accounting data pro- 
cessing. 


Described in the book are the basic principles and procedures used in the 
development and use of data banks. Their distinctive features and structure 
are examined and a characterization is given of data bases and systems for 
control of data bases. In automating work in bookkeeping, great importance 
is acquired by the rational organization of reference information on stan- 
dards. The author, starting from experience in the introduction of such in- 
formation at the Second Moscow Watch Plant, presents two tables of corres- 
pondence of the requisites and models of reference information on standards. 
Presented in one table are models of files (22) thet are logically intercon- 
nected and used multiply in various tasks. In the second table are models 
of sclaes (14) that are almost not interconnected and are used mainly to 
solve local problems. 


Deserving of attention are the methods proposed by the author for the forma- 
tion, operation and correction of files of reference information on standards 
on magnetic tapes and disks. Shown as an exauple is the organization of 
standard files based on the use of third-generation computers and use of a 
Rastay“ universal program generator. The system is now functioning in the 
ASU of the first and second Moscow and Minsk watch plants. 


Examined rather completely and systematically in the book are the main prin- 
ciples and positions that must be made the basis of planning and organizing 
the data base in solving bookkeeping problems. One should agree with the 
opinion of the author that needed for the functioning of the bookkeeping data 
base, as experience has shown, is standardization of the process of organiz- 
ing the accumulated data. 


The solution of this question is closely connected with the construction of 
the technological process of accounting data processing. The author 
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distinguishes three basic stages--the preparative, the productive and the 
controlling, and examines the sequence and content of each of them. Special 
attention is given to standard procedures in solving bookkeeping tasks, since 
this considerably reduces the periods required for the development of pro- 
grams and also permits using one and the same informstion files of starting 
data to perform various types of calculations, that is, assures their infor- 
mation compatibility. 


The third chapter is devoted to organization of the system of gathering and 
processing of operative accounting data. Examined are operative recording 
of the movement of parts in basic production shops, methods of gathering and 
recording information on recording the production of pieceworkers, waste and 
shortages in production, the movement of material values in storage, the is- 
suance, shipment and sale of finished product. For each of those accounting 
tasks the technological process of electronic data processing and the form- 
tion of the starting and resulting information is described in detail. 


Discussed in the fourth chapter is automation of accounting data processing: 
the general principles of the automation and algorithmization of accounting 
work; the automation of data processing for recording fixed asset*, material 
values, labor and wages, finished product and its sale; the principles of 
automated data processing for recording expenditures on production and cal- 
culation of the cost of production; automation of data processing with re- 
spect to other accounting work, etc. The composition and content of the 
information files are presented for each of the bookkeeping sections, as well 
as algorithms for calculating the indicators of accounting tasks, the techno- 
logical process of transformation of the corresponding information and forms 
of the tabulations obtained by machine, 





Thus all the main aspects of the automation of accounting data processing at 
industrial enterprises have been examined completely and in detail. 


A number of comments can be made, however. Thus, for example, it is impossible 
to say categorically, as the author does on page 10, that the system of book- 
keeping indicators is now being constructed in a close connection with the 
system of plan indicators. That is being striven for but does not happen in 
practice, unfortunately. To convince oneself of that it is sufficient to 
compare the indicators of sections of the technical, output and financial 
plan and accounting sections, The definition of the accounting task given by 
the author is not completely substantiated. The three levels of the task 
proposed in the work only confuse the question, On page 11 it is said that 
an example of a task of the first level is keeping records of labor and wages, 
keeping records of materials, etc, that is, accounting sections. 


In table 1 (page 12) the accounting sections are presented as complexes of 
tasks, and not as tasks. On Figure 1 (page 13) calculation of the piecework 
wage, which is a component part of keeping records of labor and wages, is 
represented as a first-level task. How is all this to be made compatible? 
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Can intermediate files, control tabulations, etc, be classed among third- 
level tasks (page 11)’ There is no convincing argument here, and so the 
quest ion appears to be unsolved, 


One cannot agree with the author's statement that tasks of analysis connected 
with the use of accounting indicators should be solved in the contemporary 
Stage in the bookkeeping subsystem (page 14). This is wrong because the 
planning and acounting indicators are used in a different degree for analysis. 
It is incomprehensible why analytical tasks must be solved in the accounting 
subsystem and, shall we say, not in the subsection of technical and economic 
planning. 


Editorial errors are also encountered in the book. Thus, for example, on 
page 37 it is pointed out that the SUBD (system for control of data bases) 
is the system for control of data banks. In fact there is no such system. 
It is the system for control of data bases, which is not the same thing. 


It should be noted that the above comments do not affect the general positive 
evaluation of the book being reviewed. On the whole the advanced practical 
experience of the Second Moscow Watch Plant and other enterprises is general- 
ized in the book and the most promising directions of automation of account- 
ing work are developed. There is no doubt that the book will be encountered 
with interest by a broad circle of specialists who are solving theoretical 
and practical tasks in the creation and introduction of automated data pro- 
cessing systems, 
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